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d,,tne pnpil to first .prcflcnlcrl 



THFRiare two methods; of touching^- -the siritrtefie andtfce stsWytie. 
j» the synthetic jnelhed.rfie (Hipil to first .presented with ft general 
view of Ilia science lie is studying, and afterwards with the particulars 
of which it consists. The analytic method reverse* this ordor the - 
pupil is tint preaented with the particular; from which he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic!, published in J 901, is synthetic. If tint 
is afamlt of the work, it is a fault of the time* in which it appi-ated. 
The analytic or inductive method of teaching, as now applied lu ele- 
mentary instruction, is among the improvements of later years Its 
introduction is ascribed to Peshluxxi, a distinguished teaclter in 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Colbum, in our own country. 

The analytic is unquestionably the best method of aeaniring know- 
ledge ; the synthetic is the bast method of recapitulating ,or reviewing 
it. in a treatise designed for school education, bulk methods are use- 
ful. Such is tho plan of the present undertaking, which the author, 
occupied as ho is with other objects and pursuits, would wUGnghr Imvo 

«-.-■ „, but that, the demand fnr the Scholar's Arithmetic still con- 

continuod and extended jm- 
o labour of a revhwl, n-liieJi 
mulii adapt it to the present more enlightened views of tenoning Lbta 
teuce io^mr schools. In doing this, however, it has been necessary 
make it a new work. 



In the execution of thia design, an analysis of each rule is first given, 
containing a Familiar explanation of its various principles ; alter which 
follows asutUieris of those principles, with questions in form of a sup- 
plement, nothing is taught dogmatically ; no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious develops m ont of its truth ; and the pUpil is made to understand 
the reasvn of each process as he proceeds. 

The examples nndor each rulo are mostly' of a practical nature, bc- 

S inning with thoxe that are very cosy, and gradually advancing to 
lose mors difficult, till one is introduced cuntaining larger numbers, 
and which is net easily solved in the mind ; then, in a plain, familiar 

% 

At the eloes of the fundati 
to collect into one clear vie 

These™ '"'"■' 



easily solved in the mind ; then. 
— , tho pupil is shown how tho solution may be facilitated by 
was. In this way be is made to see at once their use and their up- 



PBIFACI. 

yplication of these to the succeeding rules ; and , besides, will serve 
to interest him in the science, since lie will find himself able, by the 
application of a very low principles, to solve many curious quostioui. 

Tha arrangement of the subjects la that, which to the author haf 
aopcnro J moat natural , and may be seen by tho Index. Fraction* have 
received all that considerate iin which their importance demands. The 
principles of a rule called Practice are exhibited, but its detail of case* 
la omitted, as unnecessary since the adoption and general use of federal 
money. The Aula of Three, or Proportion, is retained, and the solu- 
tion of questions involving the principle* of proportion, by analyiu, ii 
distinctly shown. 

The articles Alligation, Arilhmelir.nl and Gtometricnt Progreision, 
'Aitnuiiit* and PtrmvtHtiim, were prepared by Mr. Ira Youho, a mem- 
ber of Dartmouth College, from whose knowledge of the subject, and 
experience in teaching, I have derived important aid in other parts of 

The numerical paragraphs are chiefly for the purpose of reftrtnee 
these references the pnpil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instructor, to the 
illustration of each particular principle, from which general rules an 
deduced : for this purpose, recitations by classes ought to be institutes 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstrations 
of the extraction of the square and cub* roots, an the only traits of the 
old work preserved in the new. 

DANIEL ADAMS. 

Mom rsnwM, (3. H.) Sep*. 99, 1837. " / 



" V/;(v- 



-: f, 



a-x^L 



•S vt * 






S1SIPLE NUMBERS, p,^ 

Nummlion rod Notation 1 

A.Uiu.,,, 12 

iiiNM^,!™; n , ".'.".'.■'.".;■.'.;■.'.'.:;;::.;: <■<-. 

Ul.i-.iui.. : . . . 37 

llimU—mi— Q ueeue a i, iuv.lt mg | !C 'Prinripleinf llie prctediug Kukj, A3 

COMPOUND NUMBERS. 

WITemH Denomiuatiwa, 56 

Federal W..i-ry 57 

,n.BiNltliflV n 1iworAi-Uctes>.AlhytheI(»,arI0(», . . fit 

(IJiHu/UmdmoU, fie 

llitliniimi «! 

Tehlemif Money, Wnicfal. Moito, ftc. 63— RJ 

A>l<Nim> of Comuutuul Number*, S5 



. FRACTIONS. 
Common, or Vti^i*n. Their Not wion, .101 

1'nn.fr, i'nijrujier.&c im 

To .-liang- ,in lijijn-iiuflr 1'f.ifiir ,a Wl.Jr ™- U i .eel Number, . . . nil 

Tti.tii-ku Pnifii..,, l.yp, Who.'c Nnmbrr'; iwn wavi. ' '.'.'.'.'.. 1'^ 

To eaiUply t Fnrtlua V • »''"le Nuinl<eri hvomji IKI 

b Wlmle Numb«r liy ■ t'lnctiuii, II.' 

— one Krudinu I'V annlliffr. . ', P:, 1 

(ii'SKTiil Rule IW Ihi: >Iiill L -,l> aiion H'j-Wlioits, I , 

To .lit Iris,, H'iiolc NiimVr by .1 1-Wliun, I l.i 

Uenml Hnl- forib* Diviwm of Fractwea, !!!!!".!!!! I ill 

- AiLlilinn mil MiiliimHiouot t'riii-l]i>i,« US 

Ij'iVfl CoiiiniW! >l«hi|.!i'. lu.w fi.iini'l. '.'.'.','.'.'.''. 1:1 

Rule for Ike Aihliiinii uh! SulitracLiui uf FmrtkuN, .... . J';i 

Ho.:ui- nfhWlioiiS 134 

Hin«L Thrirr-ic.iHli.-.!, 138 

A.(.liw,ni,KiSHblnini.„,„ri)«.j m B]K™etioDi 13j 

Mu:i:)>lii:[iiii>n "I" Drdmul 1'ratiiain, . 137 

l)itis..ni ;i IItioibI l/r.-n-tii.in 133 

To reilun Vulgar i<<l)n-MualrW<wii MS 

Iledurtii.ii of l»etininl Knuiioui, . H5 

To reduce Shillings. AH.. ti> the Decimnl of ■ Pmui.1. h) Impectkm, . 14a 
tbeii'een™DecuiialjolQi*ou^wShiliMij.,ic.,b)rIiiapoolioB.la7 

Goo* — 



<Ul». . 



TiHNntMoW&nt., and Amount given, to fine) tbe Principal. 
Tin*,. Rate per rent., Sad Interest given, lo fiaJihe Principal, 

ml, Role per ci 



Wjfial, Interest, and Time given, lo find the Rale 
" per cent., and Iiilerenl given, to fir 



i, lktndjf, otc, when partial 



Equal inn of Payments, 

Rstio,orth«rWationofNumberm, 

Pioportici.; or Single RuleofTbree, 

Sam* Questing, solved by Analysis, I 6i,E 

Compound Proporliua, or Double Rule of Three, . . 

rvii,™.!,,,,. . ; . . 



Alligation 

-'Scale for laxirrg Dimensions in Feet mid Decim 



Involution, SOajEvu. 



]» Cube Root, 

- Application and Use of the Cube Root, see Supplement, . 
itneticnl Progression, . . . 222 1 Geometrical Progression, 
iities*i Compound Interest, 231 IVnwitaiioii, . . . '. 
lice, 1! 59, en. 10— 19. 143. '" ■..„■,.:„.. 

Hum, U 82.- 
ug and Sailing Stocks, H 82. 
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MISCELLANEOUS EXAMPLES. 
Barter, ex. 21—32, I Position, ei. 89— 108. 

'« find the Area of a Square or Parallelogram, e>. -148— 164, 

-55—159. 

find the Circumference; or, having lb* 
cTrrumftnaice, lo find the Diameter, ex. 111—176. 
To find the Area of a Circle, ex. 176—179. 

of a Globe, ex. 180, 181. 

To find the Solid Consuls of a C.lnbe, ex. 182— 1B4, 

of a Cylinder, ex. 1B5— 187. 

of a Pyramid, or Cone, ex. 188, 189. 

— of any Irregular Body, ex. 202, 203. 

Gauging, ex. 190, 191. I Mechanical Powers, ex. 192—201. 

Forms of Noles, Bonds, Receipts, and Orders, . . .' 
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Iff U 101LR ATXOlf . 

IT 1. A single of individual thing is calledfa unit, tmifj 
or one J one and one more are called two ,- two and one more 
are called three; three and one more are called four ; four 
and one more are called five ; five and one more are called 
six; tsix and one more are called seven; seven "and one more * 
are called eitjlit ; eight and one more are called nine ; nine 
and one more are called fen, &c. 

These terms, which are expressions for quantities, an* 
called number). There are two methods of expressing 
numbers shorter than writing them out in words; one called 
the Roman method by letters,* and the other the ^Arabic 
method by figures.) The latter is that in general use. 

In the Arabic method, the bind first numbers have each 
an appropriate character to represent them. Thus, 
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TABLE. 










. Ninety 


LXXXX. or XC. 


Two 




ii. 


One hundred 


C. 


Three 




in. 


Two hum Ire J 


CO, 


Fn.tr 




mi. or rv. 


Tliree hundred 


c<;c. 


Five 




V. 


Four hundred 


cccc. 






VI. 


Five ImiiiW 


J), or 10." 






VII 


Six hundred 




Ki K l.t 




VIII. 


Seven IjLLjidred 


DCC 


vm 




Villi, or EL 


Eight hundred 


dccc. 


Ten 




X. 


Nine hundred 


IJCCCC. 


Twenty 




XX. 




M.orCKM 


Thirty 




XXX. 


Five thousand 


lOO.orV.t 


Forty 




XXXX-orXL. 


Ten thousand 


CCIOO.orX". 


Filly 




L. 




1300. 






LX. 


Hundred thousand CCCIOOOwC. 






LXX. 


One raiHion 


SI. 


Eighty 




LXXX 


Two million 


MM. 


•Ob 
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A unit, unify, or one, is represented by this character, 


1 




3 



















Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or loner order, 
but is written in the second place from the right 
hand, that is, on the left hand side of units ; and 
as, in this case, there are no units to be written 
with it, we write, in the place of um'ls, acipher, (0,) 
which of itself signifies nothing ; thus, 7Yn 10 

One ten and one unit are called 

One ten aud two units are called 

One ten and three units are called ■ 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units' are called 

One ten and eight units are called 

Une ten mid nine units are called . 

Two tens are called 

Three tens are called . . 

Four tens are called . . ■ 

Fire tens are called 

Six tens are called . • 

Seven tens are called 

Eight tens are called 

Nine tens are called ... 

Ten tens are called a hundred, which forms a unit of a 
still higher order, consisting of Au/ufreeb, represented 
hy the same character (1) as a unit of each of the 
foregoing ordeis, hut is written one place farther 
toward the left hand, that is, on the left hand side 
often*; thus, .... One hundred 100 

One hundred, one go, and one unit, are called 

One hundred and eleven 111. 



Eleven 


11 


Twelve 


la 


Thirteen 


13 


Fourteen 


14 


Fifteen 


IS 


Sixteen 


If) 


Seventeen 17 


Eighteen 


18 


Nncteen 


19 


Twenty 


20 


Thirty 


30 


Forty 


40 


Fifty 


SO 


Sixty 


00 


Seventy 


70 


Eighty 


80. 


Ninety 


90. 



f 2, S. HUXXKATHHT. >9 

1T A. There are three hundred sixty-five day* in a year. 
fa this number are contained all the orders now described, 
riz. unite, tens, and hundreds. Let it be recollected, uml$ 
occupy the first place on the right hand; tens, the second 
olace from the right hand; hundreds, the third place. This 
number may now be decomposed, that is, separated into parts, 
exhibiting each order by itself, as follows: — The highest 
order, or "hundreds, are three, represented by this character, 
3; but, that it may be made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The nest lower order, or tew, 
are six, (six tens are sixty,) represented by this character, 6 ; 
but, that it may occupy the second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or units, are five, represented by a single 
character, thus, 5, (five.) 

We may now combine all these parts together, first writhfg 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thus, 65 ; then 
the three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, may be read three 
hundred, six tens, and five units; or, as is mprc usual, three 
hundred and sixty-five. 

IT 9. Hence it appears, that figures have a different value 
according to the place they occupy, counting from the right hand 
towards the left. 

. ■£ $4 • 

§ S'3 
ffiHS 

Take for example the number 3 3 3. made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 1 units ; the same figure, in the second 
place, signifies 3 tens, or thirty ; its value is now increased 
ten times. Again, the same iigure, in the third place, signi- 
fies neither 3 units, nor 3 tens, but 3 hundreds, which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the. place of lens ; and this is a funda- 
mental law in notation, (that a removal of one place towards 
the left increases the value of a figure teh times./ 

~Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
same manner as tens and hundreds of units. To thousands 



Mieceed miQtona, biUiona, &c, to each of which, as to units 
aud to thousands, are appropriated three places,* as exlii- 
hiled in the following examples : 



1 § a 1 1 

*2 — .2 :a S 



tf 



"1 I 1 1 "1 

.3 "s g 5 e a .■§ "§ a 3 "S - .5 « S & 

ExakpUS 1st 3 174 592837463512 

Example 2d. 3, 1 7 4, 6 9 2, 8 3 7, 4 6 3, 5 1 2 

111 111 '1-1 i-l-li 11 i'gld 

To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figures eocft, 
as in the 2d example. The names and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are read.3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 592 (five hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty- 
three) Thousands, 512 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following 

* Tliii h according la the Fmeh method nf connliiiff. The Eturliih, after 
""— ' — ' ■■-*— : "ioiu, instead of proceeding la hillions, rerKoii itioaMncu, It™ Hud 
'" ' — -'"ti, appropriating lie placet, iusiesd of Ihraa, U> 

. r Coo^le 
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NUMERATION TABLE. 

Those words at the head of the 
table are applicable to any sum 01 
number, and must be committed per- 
fectly to memory, so as to be readily 
applied on any occasion. 



I a|| si's 4.4 
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... 8 6 
..432 

.7064 
9 6 2 
9 8 7 1 
5 8 6 
1 3 2 7 
806105409 



Of these characters, 1, 2, 3, 4, 5, 
6, 7, 8, 9, 0, the nine first are some- 
times called significant figures, or 
digits, in distinction from the last, 
which, of itself, is- of no value, yet, 
placed at the right hand of (mother 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note.' Should the pupi^ find any difficulty in reading the 
following numbers, let him first transcribe them, and point 
them off ihto periods. 

5768 52831209 286297314013 

34120 175264013 5203845761204 

701602 3456720834 13478120673019 

6539285 25037026531 341246801734526 

>The expressing of numbers, (as now shown,) by figures, 

is called Notation. (The reading of any number set down in' 

figures, is oiled Numeration. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
dred.) 



IS ADDITION- Of HHHl MUMBKJtS. IT 3,4. 

4. ' Eighteen huadred. - 

6. Twenty-seven hundred and nineteen/- 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and jprty-fi ve, x. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, sis thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen. 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 



ADDITION 

OF SIMPLE NUMBERS. 

U 4. 1. James had 5 peaches, his mother gave him 3 
peaches more; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it > 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had be at first ? * 

5. A man bought a chaise for 54 dollars; he expended 6 
dollars in repairs, and then sold it so as to gain 6 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows A 

\ 7. Samuel bought an orange for 8 cents, a book for 17 
cents, a knife for 20 cents, and some walnuts fur 4 cents ; 
how many cents did he spend » 
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8. A man had 3 calves worth 2 dollars each, 4 calve* 
worth 3 dollars each, and 7 calves worth 5 dollars each 
how many calves had he ? 

t*. A man sold a cow far 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive f^ 

The putting together two or more numbers, (as in the 
foregoing examples,) so as to make «ue whole number, is 
called Addition, and the whole number is called(the sum, or 

10. One man owes me 5 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; 'what is the amount due to me? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars f 

12. In a certain school 9 study grammar, 15 study arith- 
metic, 20 attend to writing, and 12 study geography) what 
is the whole number of scholars ?. 

Signs. ' A cross, +, c.ie line horizontal and the other per- 
pendicular, 1 . is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read plat, which is a Latin word signifying 

(Vwo parallel, horizontal linesy)=, are the sign of equality. 
It signifies that the number before it is equal to the number 
after it. Thus, 5 + 3 — 8 is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) 3 is equal to 8. 

In this Banner let the pupil be instructed to commit the 
following 

ADDITION TABLE. 



-6 = 
-7= 10 

3 + 8=: II 
3 + 9 = 



5 + 1= 6 
5+2= 7 
5 + 3= 8 
5 + 4= 9 
5 + 5= 10 

5 + 6 = 11 

6 + 7=12 
6 + 8=13 
5 + 9 = 14 



Gothic 



ADDITION OF SIMPLE NUMBER*. 
ADDITION TABLE— CONTINUED. 
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+ 0= 6 


7- 


-0 


= 7 


8 + 0= 8 


9 + 0= 9 


6 + 1= 7 


7- 


-1= 8 


8 + 1 = 9 


9+1 = 10 


6+2= 8 


7- 


-2= 9 


8 + 2 = 10 


9 + 2 = 11 


6+3= 9 


7- 


-3= 10 


8 + 3 = 11 


9 + 3 = 12 


6 + 4 = 10 


7- 


-4 = 11 


8 + 4 = 12 


9 + 4= 13 


6 + 5=11 


'7- 


-5 = 12 


8 + 5=13 


9 + 5 = 14 


6 + 6= IS 


7 + 6 = 13 


8 + 6 = 14 


9 + 6 = 15 


6 + 7 = 13 


7. 


r 7=14 


8+7 = 15 


9 + 7= 16 


6+8 = 14 


7- 


-8= 15 


8 + 8 = 16 


9 + 8 = 17 


6 + 9 = 15 


7- 


-9= 16 


8 + 9 = 17 


9 + 9 = 18 


5- 


9 = how many ? 


8- 


7 = how many ? 


4- 


3 + 2 = how many ? 


6- 


4 + 5 = how many? 


2- 


+ 4H 


- 6 = how many ? 


7- 


-1+0- 


- 8 = how many ? 


8- 


+ 9- 


- 5 = how many ? 


9- 


2 + 6- 


- 4 + 5 = how many ? 


1- 


-3 + 5- 


- 7 + 8 = how many ? 


1- 


2 + 3H 


- 4 + 5 + 6 = how many i 


8- 


9 + 0- 


-2+4 + 5 = howmany? - 


6- 


2 + 5- 


-0 + 8 + 3 = howmany? 



If 0. When the numbers to be added are malt, the addi- 
tion is readily performed in the mind; but it will frequently 
be more convenient, and even necessary, to write the num- 
bers down before adding them. 

3/ Harry had 43 cents, his father gave him 25 cents 
more ; how many cents had he then ? 

One of these numbers contains 4 tens and 3 units. The 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, write them down one 
under the other, placing the units of one number directly 
under units of the other, and the tern of one number directly 
under tent of the other, thus : 

43 cents. Having written the numbers in this man- 

25 cctOt. ner, draw a line underneath. 
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* 5. ADDITION OF SIMPLE NUMBERS. 15 

43 cents We -then begin at the right hand, and add 

25 cents *^ e " un 'ts of the lower number to the 3 
— units of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 cents, add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

, ~ or 60, which we set down ill ten's place, 

Au. 68 cl.. „ dt h. work .done. 

It now appears that Harry's whole number of cents is 6 
tens and 8 unit*, or 68 cents ; that is, 43 -f 25 ^ 68. 
/ 14. A farmer bought a chaise for 210 dollars, a horse for 
70 dollars, and a saddle for 9 dolltrs ; what was the whole 
amount ? 

Write the numbers as before directed, with 'units under 
units, tens under tens,")&c. 

OPERATION. 
Chaise, 210 dollars. Add as before. The units will 

Horse, 70 dollars. be 9, the tens 8, and the hundreds 

Saddle, 9 dollars. 2 ; that is, 210 + 70 -f 9 = 289. 

Answer, 289 dollars. 
After the same manner are performed the following ex- 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 hi another; how many sheep had he in 
the three pastures? 15 + 20 + 143 = how many? 

16. A man has three farms, one containing 500 acres, 
another 213 acres, and-auother 76 acres ; how many acres 
in the three farms? 600 + 213 + 76 = how many > r 

t7. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 550 dollars ; what did I sell the farm for ? 
2316 + 550 = how many ? 

Hitherto the amount of any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
ringle figure. But it will frequently happen that the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. . " 

18. There are three bags of money. The first contains 
876 dollars, the second, 653 dollars, the third, 524 dollars, 
what is the amount contained in all the bags f 
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IS AODITIOH OF SIMPLE NUMBERS. IT 5. 

operation. Writing' down the' numbers as 

First bag, 876 already directed, we begin with the 

&ce»dfajh «3 right hftnd> or unit co!unin) and 

Thud bag, J24 find , he Rmount to be 13i that j S) 

jimoimf, 2053 3 « nits "d * ten - Setting down 

the 3 units, or right hand figure, 
in unit's place, directly under the column, we reserve the 
1 ten, or left hand figure, to be added with the other 
tens, in the nest column, saying, 1, which we reserved, to 2 
makes 3, and 5 are 8, and 7 are 15, which is 5 units of its 
oum order, and 1 unit of the next higher order, that is, 5 lent 
and 1 hundred. Setting down the 5 tens, or right hand figure," 
directly under the column of tens, we reserve the left hand 
figure, or I hundred, to be added in the column of hun- 
dreds, saying, 1 to, 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column,- we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 2053 
dollars,— the answer. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike, 
the work is supposed to be right. 

From the examples and illustrations now given, we de- 
rive the following 

UTILE. 

I. Write the numbers to be added, one under another, 
placing units under unite, tens under tens, &c, and draw a 
line underneath. 

II. Begin at the right hand or unit column, and add to- 
gether all the figures contained in that column : if tha 
amount doep not exceed 9, write it under the column; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
tbe column ; the, figure or figures to the left hand of units, 
being lens, are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manner, and 
set down the whole amount at the last column. 
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EXAMPLES FOR PRACTICE. 

19. A mas bought four loads of hay; one load weighed 
i8I7 pounds, another weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds; what was the amount 
of hay purchased ? i 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 93 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bnshels of wheat, 
850 bnshels of Indian corn, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount?* Ann. 4210. 

- - 22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling; the Royal Exchange 80,000 pounds ; the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds ; 
Westminster Bridge 389,000 pounds, and the Monument 
la, 000 pounds; what is the amount of these sums? 

Ann. 1,474,840 pounds. 
" 23. At the census in 1820, the number of inhabitants in 
the New England States was as follows :— Maine, 298,335 ; 
New Hnmpsliire, 244,161 ; "Vermont, 235,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that lime, in 
those States ? . Ana. 1,389,354. 

24. From the creation to the departure of the - Israelites 
from Egypt was 2513 years; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years ; to 
the building of Rome, 251 years; to the expulsion of the 
kings from Rome, 244 years; to the destruction of Carthage, 
363 years ; to the death of Julius Ca;sar, 102 years ; to the 
Christian era, 44 years; required the time from the Crea- 
tion to the Christian era.- Am. 4004 yea-s. 

25. 26. 

2863705421061 4367583021463 

3107429315638 1752349713620 

6253034792 -0081275306217 

247135 6.6 62174630128 

8*73 870326 3 4 72 13 
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27. 28. 

6364207631023 9 2 3 7 5-4682135 

281234S672948 2834967326708 

6057042087094 9306342167321 

3162835906718 2365478024369 

760428 6537893 8050607080900 



'' 29. What is the amount of 46723, 6742, and 986 dollars ? 
y 30. A man has three orchards ; in the first there are 140 
trees that bear apples, and 64 trees that bear peaches; in 
the second, 234 trees bear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear pears, and 25 bear 
cherries ; how many trees in all the orchards ? 



to Numeration and addition. 

questions. 

1 . What is a single or individual thing called ? 2. What 
is nqtation ?,' 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
6. What is numeration?. <6. What is a fundamental law in 
notation? > 7. What is addition? 8. What is the rule 
for nddition?' 9. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington -was bom in the year of our Lord 1732; 
he was 67 years old when he died; in what year of our 
Lofu did be die ? 

2. The invasion of Greece by Xerxes took place 481 years 
before Christ ; bow long ago is that this current year 1827? 

3. There are two numbers, the less number is S671, the 
difference between the numbers is 597 ; what is the greater 
number ? 

■ 
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4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum lefl unpaid waa 876 dollars ;- what was 
the gum borrowed ? 

5. There are lour numbers, the first 317, the second 812, 
the third 1360, and the fourth as much as the other three ; 
what is the sum a£ them all ? 

6. A gentleman lefl his daughter 16 thousand, 16 hun- 
dred and 16 dollars ; he lefl his son 1800 more than his 
daughter ; what was his son's portion, and what was the 
amount of the whole estate? , < Son's portion, 19,416, 

",'- . j31M - j Whole estate, 37,032. 

' " 7. A man, at his death, left his estate to his four children-, 
who, after paying debts to the amount of 1476 dollars, 
received 4768 dollars each; how much was the whole 
estate ? An*. 2054a 

8. A man bought four bogs, each weighing 375 pounds, 
how much did* they all weigh ? . An*. 1500. 

9. The fore quarters of an ok weigh one hundred and 
light pounds each, the hind quarters weigh one bundle" 
ind twenty-four pounds each, the hide seventy-six pounds, 
ind the tallow sixty pounds ; what is the whole weight o. 
die ox ? Am. 600. 

10. A man, being asked his age, said he was thirty-four 
rears old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of corn for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was his due ? 



SUBTRACTION 

OF SIMPLE NUMBERS., 

116. 1. Charles, having 18 cents, bought a book, for which 
he gave 6 cents; how many cents had he left? 

2. John had 12 apples; he gave 5 of them to his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12 ; how many did In 
lose ?' 
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SO SUBTRACTION OF SIMPLE NUMBERS. 1T 6. 

4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

5. Charles is 9 years old, end Andrew ia 13 ; what is the 
difi'erence in their ages? 

6. A man borrowed 50 dollars, and paid all but 18 ; how 
many dollars did he pay ? that is, take 18 from 50, and 
how many would there be left? 

7. Johir bought a bodk and slate for 33 cents ; he gave 8 
cents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 3G cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cent*, which was 9 cents 
more than he gave for it ; how many cents did he give for 
the waggon ? 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

'The taking of a less number from a greater '(as in the 
foregoing examples) is called Subtraction. The greater 
number is called the 'jnimieiid,\l\ie less number the(snA(ra- 
hend)ond what is left after subtraction is called the differ- 
ence, or remainder.) 

11. If the minuend be 8, and the subtrahend 3, what is 
the difference or remainder ? Ana. 5. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder? 

13. Samuel bought a book for 20 cents ; he paid down 12 
cents; how many cents more must he pay? 

Sign., A short horizontal lme,y^-, is the sign of subtrac- 
tion. It is usually read minu*, which is a Latin word signi- 
fying Jess, It shows that the number after it is to be taken 
from the number be/oreit. Thus, 8—3 = 5, is- read 8 mi- 
nus or less 3 is equal to 9; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 
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SUBTRACTION TAJBJ.E. 



8 — 2 = 1 
4 — 2 = 2 

6 — 2 = 3 


7—3 = 4 

8 — 3 = B 

9 — 3 = 6 
10—3=7 


5 — 5 = 

6 — 5=1 
7—5 = 2 
8—5 = 3 
9—5 = 4 

10 — 5 = 5 


7—7 = 
8-^7=1 
9—7=2 
10—7 = 3 




8 — 8 = 
9 — 8 — 1 




4—4 = 
5—4 = 1 
6 — 4 = 2 
7—4 — 3 
8 — 4 = 4 
9 — 4 = 5 
10—4 = 6 


9 — 2 = 7 


6—6 = 
7—6 = 1 
8—6 = 2 
9 — 6 = 3 
10—6 = 4 


10—8 = 2 


10 — 2 = 8 


9 — 9 = 


3—3 = 
4 — 3 = 1 


10 — 9 = 1 








7 — 3 = h 

8 — 5 = h 
9-— 4 = h 

12 — 3 = h 

13 — 4 = h 


ow many ? 
ow many ? 
ow many ? 
ow many ? 
ow many ? 


18 — 7 = how many ? 
28 — 7 = how many ? 
- 22 — 13 = how many ? 
33 — 5 = how many ? 
41 — 15 = how many .* 



TT 7. . When the numbers are tmall, as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mind; butwhen-the numbers are large, 
the operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to he taken from 7 units, 1 ten to 
be taken from 3 tens, and I hundred to-be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &c. thus : 

We now begin with the 



OPERATION. 

From 237 the minuend, 
Take 114 the subtrahend, 



units, saying, 4 (units) from 
7, (units,) and there remain 3, 

(units,) which we set-down 

123 the remainder. directly under the column in 

unit's place. Then, proceed- 
ing to the next column, we say, 1 (ten) from 3, (tens,) and 
there remain 2, (tens,) which we set' down in (at'* place . 
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Proceeding to the next column, we say, 1 (hundred) from 2, 
(hundreds,! and there remains 1, (hundred,) which we set 
down in hbutretP* place, and the work is done. It now ap- 
pears, that the number of sheep left was 123 ; that is, 
237—114=123. 

After the same manner are performed the following ex- 
amples - 

' 15. There are two farms ; one is valued at 3750, and the 
other at 1500 dollars; what U the difference in the value 
of the two farms ? 

/ 16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying bis debts? 

*" 17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here; for'we 

7 cents, cannot take 7 from 5 ; but we con take 7 
— from 15, and there will remain 8. 

8 cents left. 

18. A man bought a horse for 65 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 

operation. Th e same difficulty meets as here as in 

fforse, 85 the last example ; we cannot take 7 from 
Cow, 27 6 ; but in the last example the larger num- 

— ber consisted of 1 ten and 5 units, which ■ 
Difference, 58 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken from the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be- 
fore, and there will remain 8, winch we set down. The 
taking, of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher or- 
der, or tens, we must consider the upper figiirc, 8, from 
which we borrowed, 1 less, calling it 7 ; then, taking 2 (tens) - 
from 7, (tens,) there will remain 5, (tens,) which we set down, 
making the difference 58 dollars. Or, instead of making 
the upper figure 1 less, calling it 7, we may make the lower 
figure one more, calling it 3, and the result will be the same , 
for 3 from 8 leaves 5, the same as 2 from 7. 
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*" 19. A man. borrowed 713 dollars, and paid 471 dollars; 

how many dollars did be then owe? 713— 471= how 

many? Ans. 242 dollars. 

- 2t>. 1612 — 465 — how many ? Aw. 1147. 

21. 43751 — 6782 = how many? Am. 36969. 

IT 8. The pupil will readily perceive, that subtraction is 

(" the reverse of addition J 

' 22. A man bought 40 sheep, and sold IS of them ; how 
many had he left ? 40 — 18 = how many .' Ana. 22 sheep. 
- 23. A man sold 18 sheep, aud had 22 left; how many had 
he at first? 18 + 22 = how many > Am. 40. 

«. 24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 
75 — 16 = how many ? Reversed, 59 -f- 16 = how many r 

25. 114 — 103=:howmany? Reversed, 1 1 -f 103 = how 
many? 

26. 143 — 76=howmany? Reversed, 67 + 76 = how 

Hence, subtraction, may be proved by addition, as in the 
foregoing examples, and addition by ■subtraction. 

To prove subtraction,^ we may add the remainder to the 
tiibtrahend, and, if the work is right, the amount will be equal 
to the minuend.} 

To prove addilion,\we may subtract, successively, from 
the amount, the several numbers which were added to pro- 
duce it, and, if the work is right, there will be no re- 
mainder.) Thus 7 -f- 8 + 6 = 21 ; proof, 21 — 6 = 15, and 
15 — 8 = 7, and7 — 7 = 0. 

From the remarks and illustrations now given, we deduce 
the following 



I. Write down the numbers, the less under the greater, 

S lacing units under units, tens under tens, &c. and draw a 
ne under them. 

II. Beginning with units, take successively each figure in 
the lower numher from the figure ever it, and write the re- 
mainder directly below. 

III.' When the figure in the lower number exceeds th* 
figure over it, suppose 10 to be added to the upper figure • 
but in this case we must add 1 to the lower figure in the 
next column, before subtracting. This is called borrowing 10. 
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EXAMPLES FOR PRACTICE. 

' 27. If a farm and the buildings on it be valued at 10000, 

and the- buildings alone be valued at 4567 dollars, what is 

the value of the land ? 

» 28. The population of New England, at the census in 

1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 

the increase in 20 years ? 

- 29. What is the ' difference between 7,648,203 and 

928,671 ? 

30. How much must you add to 358,642 to make 
1,487,945 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars; did he gain or lose by it? and how 

32. From 364,710,829,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,352. 



SUPPLEMENT 

TO 1 SUBTRACTION. 

QUESTIONS. 

1. What is subtraction? 2. What is the greater number 

called ? 3. ■ the Uss number ? 4. What is the retail 

or answer called ? 5. What Is the sign of subtraction ? 
6. What is the rale'l 7. What is understood by borrowing 
ten ? 8. Of what is subtraction the reverse ? 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Colum- 
bus, in 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1773, 
now old was he in 1827? 

3. Supposing a man to have been 80 yean old in the year 
• 1826, in what year was he born ? 

4. There are two numbers, whose difference is 8764 ; ihl 
greater number is 15687 ; I demand the less? 
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5. What number is that which, taken from 3794, leaves 
865? 

6. What number is that to which if you add 769, it will 
become 6350 ? 

* 7~ In New York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 
- 8. A man, possessing an estate of twelve thousand dollars, 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share? 

- 9. From seventeen million take fifty-six thousand, atd 
what will remain ? 

"^10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? 
■■ 11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

'" 12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one dol- 
lar bills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel the debt ? 

Ana. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is the less number ? 

15. The sum of two numbers is 40, the less is IS ; what 
is the greater ? • 

16. A tree, 68 feet high, was broken off by the wind; the 
top part, which fell, was 49 feet long; how high was the 
stump which was left ? 

- 17. Our pious ancestors landed at Plymouth, Massachu- 
setts, in 1620 ; how many years since ? 

■ 18. A man carried his produce ;o market ; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars; he received, in pay, salt to the value of 17 
dollar., 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money; how much money did he 
receive ? Am. 80 dollars. 

19. A boy bought a sled for 28 cents, and gave 14 cents 
C 
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to have it repaired; he sold it for 40 cents ; did he gain or 
lose by the bargain ? and how much ? 

• 20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the same time, how far will they be apart 

at the close of the first day? of the second ? — of 

the third ? of the fourth } 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
70 mites a day ; how far are they apart Tuesday night : ■ 

Ana. 10 miles. 

22. A intra, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Ana. 82 dollars. 

— 23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 * 
dollars ; how many dollars will be left after the payment of 
his debts ? 

- 24. Four men bought a lot of land for 482 dollars ; the 

first man paid 274 dollars, the second man 194 dollars less 

than the first, and the third man 20 dollars less than the 

second ; how much did the second, the third, and the fourth 

man pay ? ( The second paid 80. 

Am. 1 The third paid 60. 

( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars; 

how many hod he left? Ana. 9991 



MUI/riniCATIOKT 

OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 5 cents, how many cents 

must I give for 2 orauges ? how many cents for 3 

oranges i for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cental 
must I give for 2 bushels ? for 3 bushels ? 
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3. One gallon contains 4 quarts; how many quarts in 8 

gallons ? — — in 3 gallons ? in 4 gallons > 

"A. Three men bought a horse; each man paid 23 dollars 
for his share ; how many dollars did the horse cost them i 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much wjll 4 pair of shoes cost at 2 dollars a pair? 

8. How much will two pounds of tea cost at 43 cents a 
pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days r in 7 

days ? 

10. Six boys met a beggar, and gave him 15 cents each ; 
how many cents did the beggar receive ; 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Multl- 
plicaiion^ia which the number to be repeated is called the 
multiplicand, and the number which shows how many times 
the multiplicand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spoken of collectively 
are called the factors, (producers,) and the answer is called 
the product. 

11. There is an orchard in which there are 5 rows of trees, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

evident that the whole 

number of trees will be 

equal to the amount of 

five 27's added together. 

In adding, we find 

that 7 taken five times 

amounts to 35. We write 

down the rive units, and 

reserve the 3 tens; the amount of 2 taken five times is 10, 

and the 3, which we reserved, makes 13, which, written to 

the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 5 times amounts to 10, it is plain we' need 
write the number 27 but once, and then, setting the ruulti- 
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plier under it, we may say, 5 times 7 are 35, writing down 
the 5, and reserving the 3 (tens) as in addition. Again, 5 
times 2 (tens) are 
Multiplicand, 27 frees in each row. 10, (tens,) and 3, 

Multiplier, t. rows. (tens,) which we 

IT 10. 12. There are on a board 3 rata of spots, and 4 
spots in each row ; how many spots on the board ? 

* * * * ^ slight inspection of the figure will 
* * * show, that the number of spots may be 

* # # # found either by taking 4 (Aree runes, (3 

* * * * limes 4 are 12,) or by taking 3 four times, 

w * (4 times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each ; there- 
fore, we may use eiffter of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &c. Thus, 

Multiplicand, 4 spots. Note. 4 and 3 are the factor), 

Multiplier, 3 rows. which produce the product 12, 



12 Am. 

Hence, — Multiplication is a short way of performing many 
additions; in other words, — It is the method of repealing any 
number any given number of times, r 

Sigh. Two short lines, crossing each other in the form 
of the letter X, are the sign of multiplication. Thus, 3x4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

JVofe. Before any progress can he made in this rule, the 
following table must be committed perfectly to memory. 
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MULTIPLICATION TABLE. 
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10 MULTIPLICATION or SIMPLE MUMBKK8. T 10 

9X2 = how many t 4 X 3 X 2 = 24. 

4x6 = how many ? S X 2 x 5 — how many ? 

8x9 = how many ? 7x1X2 = how many f 

3X'= how many? 8 X 3 X 2 = bowmany? 

5x5 = how many ? 3x2X4X5 = how mbny ? 



13. What will 84 barrels of flour cost at 1 dollars a bar- 
rel } Arts. 588 dollars. 

14. A merchant bought 273 hats at 6 dollars each; what 
did they cost? Ana. 2184 dollars. 

15. How many inches are there in 253 feet, every foot 
being 12 inches? 

operation. The product of 12, with each of thesignifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

. ante it is just as easy to multiply by 12 as by a 

Ana. 30d6 sjnR , e figure> rjtj^ ]2 ^^ 3 &K ^ &e 

- 1C. What will 476 banrels of fish cost at 1 1 dollars a bar 
rel? C Ans.. 6236 dollars. 

17. A piece of valuable land, containing 33 acres, was 
sold for 246 dollars an acre ; what did the whole come to f 
As 12 is tite largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier separately. Thus : 

OPERATION. The multipli- 

246 dollars, the price of 1 acre. , a cons i sts of 3 

33 namoeT of OCTCT- tens and 3 units.- 

738 dollars, the price of 3 acre). *"irst, multiply- 

738 dollars, the price of 30 acres. "'« oythe 3 

units gives ns 

Ans. 8118 dollars, the price of 33 acres. 738 dollars, the 
price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten's place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product-hr-ther" 
■ three units ; but there is this difference — the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, by which their value is increased ten- 
fold, which is as it should be, because the price of 30 acitX 
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is evidently ten times as much as the price of 3 acres, that 
is, 73SJ0, dollars ; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol- 
lowing 

RULE. 

I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &.C., 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

. ' III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier separately, first by the units, then by 
the tens, &c, remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

" 18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea u,st, at 69 dollars a 

21. If 1851 men receive 758 dollars apiece, how mam 
dollars will they all receive ? Ant. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 milvs ii. 
an hour, bow many miles will she sail in '. day, at that rate : 
how many miles in 36 days? how many miles in 1 year, or 
365 days? Am. 61320 miles in 1 year. 

■» 23. A merchant bought 13 pieces of cloth, each piece 
containing 29 yards, at 6 dollars a yard ; how many yurds 
were there, and what wu the whole cost ? 

Ana. The whole cost was 2134 dollar* 
•>i. Multiply 37864 by 235. Product, SMWO-IO. 

25. ...: 29831 ... 952 28399112. 

26 93956 ... 8704, 81T793024. 



CONTRACTIONS IN 



CONTRACTIONS IN MULTIPLICATION. 
I. When the multiplier is a composite number. 
1T 11. Any number, which may be produced by the mul- 
tiplication of two or more numbers, is called a composite 
number. Thus, 15, which arises from the multiplication of 
6 and 3, (5x3 = 15,) is a composite number, and the num- 
bers 5 and 3, which, multiplied together, produce it, are called 
component parts, or factors of that number. So, also, 24 is a 
composite number; its component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may be 4 and 6 (4X6 = 
24 ;) or they may be 2, 3, and 4 (2x3x4 = 24.) 

1. What will 15. yards of cloth cost, at 4 dollars a yard ? 

15 yards are equal to 5 x 3 yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
~- will evidently be 3 times the cost of 5 yards, that is, 
2 ° 20 dollars X 3 = 60 dollars. Ans. 60 dollars. 

60 

Wherefore, If the multiplier be a composite number, we may, 
if we please, multiply the multiplicand first by one of the com- 
ponent parts, that product by the other, and so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars 

8 X 12 — 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 
136 dollars, the price of 1 ton. 

8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor. 

Aits. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece 
irf work, for which they are to receive 112 dollars each, 
how much will thev all receive ? 

S X 7 X S = ll'f. Am. 3B30* dollars. 
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4. Multiply 367 by 48. Product, 17616. 

6. „ 853 ... 56. ........... 47768. 

6 1086 ... 72. 7S192. 

II. When the multiplier u 10, 100, 1000, Sfc. 

IT 19. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to write a cipher on the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was units before 
is now made tens, and the 2, which was tens before, is now 
made hundreds. So, also, if any figure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 

When tki multiplier w 10, 100, 1000, or 1 with any number 
of cipher* annexed,' annex as many ciphers to the multipli- 
cand as there are ciphers in the multiplier, and the multk 
plicand, so increased, will be the product required. Thus 
Multiply 46 by 10, the product is 460. 



95 ... 1000, 95000. 

EXAMPLES FOB. PRACTICE. 

1. What will 76 barrels of flour cost, at 10 dollars a barrel ? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
each piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
6. 82134 ... 100000. 

IT 13. On the principle suggested in the last If, it follows, 
When there are ciphers on the right hand of the multipli- 
cand, multiplier, either or both, we may, at first, neglect 
these ciphers, multiplying by the significant figures only; 
after which we most annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. . 



.Google 



34 coirrx actions in MOi/npi.iCATiow. IT 13. 

EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 
dollars will they all receive ? 

operation. '**' le c ip'' ers ' n & e multiplicand 

430 and multiplier, counted together, 

J300 &re three. Disregarding these,' we 

write the significant figures of the 

138 multiplier under the significant fig- 

46 ures of the multiplicand, and multi- 

a~1 toannn j »_ P'y > af te r which we annex three 

An. 698000 detom. g^ ,„ ^ ^ ^ rf ^ 

product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
ion goods, was estimated, in 1826, at 400, running, on an 
average, 700 spindles each; what was the whole number o( 

3. Multiply 357 by 6300. 
4 8600 .... 17.- 

5 9340.... 460. - " 

6 6200.... 410. 

7. 378 .... 204. 

OPERATIOM. 

378 
204 
]513 In the operation it will be seen, that mult' 

000 plying by ciphers produces nothing. There- 

756 '<"*. 

77112 

III. When there are ciphers between the significant figures 
of the- multiplier, we may omit the ciphers, multiplying by 
the significant figures o>dy, placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAMPLES FOR PRACTICE. 

a Multiply 154326 by 3007. 
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■uppuarewT to kultiflicatiov. 

OPERATION. 
154326 
3007 



Product, 464058283 



9. Multiplv 643 by 206. 

10. ' 1620 ... 2103. 

11 36243 ... 32004. 



TO MULTIPLICATION. 

QUESTIONS. 

1. What is multiplication ? 2. What is the number to be 

multiplied c&\\eA! 3. to multiply 6y called? 4. What 

is the result or answer culled? 5. Taken collerlirely, what 
are the multiplicand and multiplier called? 6. What is the 
sign of multiplication? 7. What does it show? 8. [n what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a composite number? 12. What is to be under- 
stood by the component parts, or factor*, of any iiumbei ? 
13. How may you proceed when the multiplier is a compo- 
site number? 14. To multiply by 10, 100, 1000, &c, what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers be- 
tween the significant figures of the multiplier, how are they 
to be treated r 

EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
co much money, that, when it was snared among them, fitch 
man received 46 dollars ; what was the sum of money 

taken? 
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2. Supposing the number of houses in a certain town to 
be 146, each house, on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town? Am. 1740. 

■ 3^ If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day 1 

4. Two men depart from the same place, and .travel in 
opposite directions, one at the rate of 27 miles a day, the 
other 31 miles a day; how far apart will they be at the end 
of 6 days > ' Ant. 348 miles. 

- 6. What number is that, the factors of which are 4, 7, 6, 
and 20? Ant. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sum of money must be divided between 27 
men, so that each man may. receive 115 dollars? 

8. There is a certain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346 times in running 
1 mile, how many times will it turn round in the distance 
from New York to Philadelphia, it being 95 miles. 

Aiu. 32870. 

11. Tn one minute are 60 seconds; how many seconds in 

4 minutes? in 5 minutes? iu 20 minutes ? ■ 

m 40 minutes ? 

12. In one hour are 60 minutes; how many teconrb in ■ 
an hour ? ■ in two hours ? how many seconds from 
nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings ; how many shillings in 
8 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and 6, start from the same place at the 
same lime, apd travel the same way; A travels 52 miles a 
day, and B 44 miles a day; how far apart will they be at 
the end of 10 days? 

15. If the interest of 100 cents, for one year, be 6 cents, 

how many cents wilt be the interest for 2 years ? for 

4ycars? forlOyears? for35yeara? for 84 

16. If the interest of one dollar, for one year, be six cents, 
wii&t is the interest for 2 dollars the same time ? — ft 
dollars? 7 dollars? 8 dollars? 95doUara? 
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17. A Tanner sold 466 pounds of pork, it 6 cento a pound, 
and 48 pounds of cheese, at 7 c<;nts a pound ; how many 
cents must he receive in pay? 

18. A boy bought 10 oranges; he kept 7 of them, and sold 
the others for 5 cents apiece; howmanycentsdid he receive? 

19. The component parts of a certain number an 1, 5, 7, 
6, 9, 8,' and 3 ; what is the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads? In 1 quart are 2 pints; how many pints la 8 hogs* 



DIVISION 

OF SIMPLE NUMBERS. 

If 14. 1. James divided 12 apples among 4 boys ; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his playmates, who 
eceived 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece? 

6. How many yards of cloth could you buy for 30 dollars, 
at 5 dollars a yard ? 

6. If you pay 40 dollars for 10. yards of cloth, what is ona 
yard worth ? 

7. A man works 6 days for 42 shillings ; how many shil- 
lings is that for one day ? 

8. How many quarts in 4 pints? — in 6 pints? 
>in 10 pints? 

9. How many times is 8 contained is 88 ? 

10. If a man can travel 4 miles an hour, how many hours 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are them ? 

Remark. When any one thing is divided into two equal 
parte, pm of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into four equal 
parts, one part is called a quarter or a fourth; if ,'nto five, 
one partis called a Jijth, and so on. 
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12. A boy had two apples, tod gave one half an apple to 
each of his companions ; bow many were his companions ? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among how many 
did he divide his apples ? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

1 6. How much is one half of 1 2 apples ? ' 

17. How much is one third of 12 ? 

18. How much is one fourth of 12 1 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for then: all 63 dollars; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ; 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object. . 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 

First orange, 3 cents. We see in this example, that 

— ~ we may take 3* from 12 foui 

_ ' * times, after which there is no re 

Second orange^ c ™*- mainder; consequently, sufcfroc- 

g (ion alone is sufficient for the ope- 

Tkird orange, 3 cents. ™tion ! *■*« ™*T come to thfi 

— same result by a process, in most 

3 cases much shorter, called Di- 

FtmrA orange^ 3 emits. vision. 



IF 18. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
cost of all the oranges, (12 cents;) 12 is, therefore, a pro* 
durt, and 3 one of its factors ; and to rind how many times 
3 is contained in 12, is to find the other factor, which, mul- 
tiplied into 3, will produce 12. This factor we find, by 
trial, to be 4, (4 * 3 = 12;) consequently, 3 is contained in 
12 4 times. An*. 4 oranges. 

22. A man would divide 12 oranges equally among 3 chil- 
dren ; how many oranges would each child have? 

Here the object is to divide the 12 oranges into 3 equal 
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puts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Am.- 4 oranges apiece. 

As, therefore, multiplication is a short way of performing 
many additions of the same numbed, so, dirisimi i%& short 
way of performing many subtraction* of the same number; 
and may be defined, {The method of finding how many time* 
one member is contained in another, and also of dividing a num- 
ber into any number of equal parts. ' In all cases, the process 
of division consists, in finding one of the factors of a given 
product, when the other factor is known^) 

The number given to be divided is called the dividend, 
and answers to the product in multiplication. The number 
given to divide by is called the divisor, and answers to one of 
the factors in multiplication. The result, or answer sought, 
is called the quotient, (from the Latin word quaties, how 
many ?) and answers to the other factor. 

Sign. The sign for division is a short horizontal line be- 
tween two dots, -K It shows that the number before it is 
to be divided by the number after it Thus 27 : - 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shprten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times, fin place of the " 
dots, the dividend is often written over the line, and the <H- 
visor under it, to express division ; thus, *jf- — : 3, read as 
before. ' 
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I 

¥=* 
¥-3 

¥=4 

¥=' 
¥ = 8 



DIVISION TABLE— CONTINUED. 



t =1 


«=1 


tt=l 


V = 2 


« = » 


«=2 


¥=3 


ft = 3 


ff=3 


¥=4 


«=4 


» = < 


f-^S 


«=5 


n=» 


¥=6 


H = « 


H = 6 


^=7 


H=» 


H = ' 


¥ = 8 


H=8 


|| = 8 


V=9 


«=9 


H = » 



ts = l 

41=4 
*»=5 

»=7 

H =8 

4fl«-=9 



28-1-7, or ^a — how many ? 49,-r- 7, orM = howmany? 
42 -*■ 6, or *£ = how many ? 32 -f- 4, or aj* = how many ? 
64 -=- 9, or ^ = how many ? 99 -Ml, or ff = how many? 
32 -i- S, or ^ = how many ? 84 -4- 12, or f J = how many ? 
33-j-ll,or$$=b.owmany? 108-t-12,or-i£*=howmany? 



If 16. 23. How many yards of cloth, at 4 dollars a yard, 
can be bonght for 866 dollars ? 

Here the number to be divided is 866, which therefore 
,'s the dividend; 4 is the number to divide by, and there- 
fore the dinisor. It is not evident how many times 4 is con- 
tained in so large a number as 866. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 — 800 -f 40 -f- 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200-f- 10 + 4=214 for the quotient, or the number ot 
times 4 is contained in 866. Am. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done in the mind, taking it by 
parts, in the following manner : 

For the sake of convenience, we 

_ Dhndtnd. wr i te down t], e dividend with the divi 

Dinuor, 4 ) 856 gor „„ ,j, e fer^ and draw a line between 

Quotient • 214 them; we also draw a line underneath. 

*^ ' Then, beginning on the left hand. 
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we seek how often the divisor (4) is contained in 8, 
(hundreds,) the left hand figure; finding it to be 8 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten's 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Division. The computation, it may he perceived, ft carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 



From the illustration of this example, we derive this general 
rule for dividing, when the divisor does not exceed 12 : 

I. Fftd how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting- it direct- 
ly under the dividend, cany the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in this 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (IT 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
' merely a process for finding the other. 

Hence division and multiplication mutually prove each other. 

To prove division, we may multiply the divisor by the quo- 
tient, and, if the work he right, the product will be the same 
as the dividend ; or we may divide the dividend by the quo- 
tient, and, if the work is right, the result will be the same as 
the divisor. 

To prove multiplication, we may divide the product by one 
factor, and, if the work be right, the quotient will be ihe other 
factor. 

EXAStPLES FOB PRACTICE. 

24. A man would divide 13,462,725 dollars among fi 
men ; how many dollars would each receive J 
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43 i>msion or bimfl-e nombiks. IT 16, 17. 

In this example, as we? cannot 
OHERATION. j^ fi fa ^ ^ ^^ (1 > we 

n; -™ k \ it^o ™'k W» t w ° fig"™ 8 , and "«Ti s ia 13 
7)^,5) 13,462,725 ^ ^ 2 ^^ ^ ^ ^ 3 

Quotient, 2,692,545 over, which, joined to 4, the nest 

figure, makes 34 ; and 6 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul- 

Qaolient. tiply the quotient by the divisor, 

2,692,54S Mid, 89 the product is the same as 

'** 5 divisor. the dividend, we conclude that the 

t «"~s work is right From a bare in- 

13,462,725 spection of the above esjuaple and 

its proof, it is plain, as before stated, that divisioiriS the re- 
verse of multiplication, and that the two rules mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars? at 6 dollars ? at 6 dollars? * at 

7? at 8? at 9? at 10? 

Note. Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

- in 12 pints? in 20 pints? in 24 pints? 

in 248 pints ? in 3764 pints ? in 47632 pints . 

28. Four quarts make a gallon ; how many gallons in 8 

quarts?' in 12 quarts? in20 quarts? in 36 

quarts? in 36S quarts ? in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples toSIjoys; how many apples 
would each hoy receive? *4v - 

Dividend. Here, dividing ffie 

Divisor, 5 ) 86 number of the apples 

r> ,i . ~7Z , t> -j ( m ^ °y * e number of 

Qwhent, 17-1 /WwKfer.. £ oyg) fa we fi]|di t||H , 

each bov's share would be 17 apples ; but there is one npple 

left. , 

11 17. 5lS6 In order to divide ail the apples eqml- 

- — ly among the boys, it is plain, we must di- 

mk. * » ■ Tide this one remaining apple into 5 equal 
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parf.i.-and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one. fifth part of 
another apple ; which is written thus, 1T£ apples. 

An*.. IT| apples each. 
The 17, expressing whole apples, are /called integer), (that 
is, whole numbers.) The £ (one fifth) of an apple, express- 
ing past of a broken or divided", ^|lf)le, is called a fraetiaH, 
(that is, * broken number.} r 

Fractions, as we here aee, are written with two numbers, 
,dfae directly over the other, with a short line betttfn them, 
showing that the upper number is to be divided by the 
lower. 'The nppe£.n umber, or dividend, is, in fractions, call- 
ed the numerator, and the lower number, or divisor, is called 
the detumM&OT. • 

Note. A number like 17-J, composed of' 1 integers (17) ■ 
and a fraction, (£,) uncalled a mixed number. 

In the preceding example, the one apple, which was left 
after carrying the division as far as could be by whole num- 
bers, is called the remainder, and is evidently a part of the 
dividend yet undivided. In order to cq/nplete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its numerator, and the' 
divisor (5) for its denominator. 

Therefore, if there be a remainder, set it down at the right 
band of the quotient for the numerator of a fraction, tinder 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17£ find it necessary to multiply 

5 our fraction by 5 ; but this is 

— — easily done, if we consider, that 

86 the fraction £ expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 
I is J = 1, that is,' one whole apple, which we reserve to be 
added to the tmils, saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 463 dollars in a lottery • 
how many dollars did each receive f 
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Dividend. Here, after carrying the division as 
Divisor, 8 ) 463 far as possible by whole numbers, we 

n. ■ — kcI" have * remainder of 5 dollars, which, 

V wfiCT «i 66 f written as above directed, gives for the 

answer 56 dollars and | (fire eighths) of another dollar, 
to each man. 

IT 18. Here we may notice^that the eighth part of 6 dol- 
lars is the same as 5 times thej^ighth- part of I dollar, that 
is, the eighth part of 5 dollars is 4 of a dollar. Hence, f- 
expressesjie quotient of 5 divided by 8. 
Proof. • £ is 5 parts, and 8 times 5 is 40, that is, *£■ ;= 5, 
56 j which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction, 

we may multiply -the numerator, and .divide the 
product by the denominator. 
Or, in proving division, we may multiply the whole num- 
ber in the quotient only, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will bo more easy in practice. Thus, 56X8 = 
448, and 448 -j- 5, the remainder, — 453, as before. 
■*" 31, There are 7 days in a week ; how many weeks in 
365 days ? Ant. 52f weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars ? how many for 50 dol- 
lars ? for 487 dollars ? for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -f- 4, or *$a = 160 dollars, Am. 

34. 678-5-6, or ^~ how many? Aw. 113. 

35. w^n = how many ? 

36. -1^"- = how many? 

37. ajyUL = how many? Am. 384g. 

38. 2ffA = how many? 

39. iJijiai. — how many > 

40. a o i ffiia = how many ? 

IT 19. 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down the computation at length ■ 
in the following manner : 

i: ■ . .Google . 
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OPERATION. We may write the divisor 

Divisor. Dividend. Qwtitnt. and dividend u in shjrt di- 
al ) 4370 ( 208^. visiou,but,insteadofwriting 
42 the quotient wider the divi- 

dead, it will be found more 

l7 Q convenient to set it to the 

168 right hand. * 

2 Remainder. Tak&, 8 the dividend bg 

parts, we seek how often we 
can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundreds, it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to bi: followed by lens and unto, 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 3 (hundred) times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) which, written under the 43 in the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ; ) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 

I and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
I for the answer. 

I This manner of performing the operation is called Long 

1 Dwistim. It consists in writing down the whole computation 

From the above example, we derive the following 

RULE. 

. 1. Ptace-the divisor on the left of the dividend, scparaoT 

^TfieTfHff aline, and draw another line on the right of the 
divide id to separate it from the quotient 

U- Take u man; figures, on the raft of the dividend, as 

IT 
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contain the divisor once or mare j seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure in the quotient 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Able I. Having brought down a figure to the remainder, 
if the number it makes up be leu than the divisor, write 
a cipher in the quotient, and bring down the next figure. 
* Note 2. If the product oi" the divisor, by any quotient 
figure, be greater than the part of the dividend taken, it is an 
evidence that the quotient figure is too large, and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too small, and 
must be increased. 

EXAMPLES FOR PRACTICE. 

. 1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6318 dollars ? 

Am. 234 hogsheads. 
2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 52 weeks in a year? 

Am. 24 dollars per week. 

- 3. What will be the quotient of 163898, divided by 29 > 

Ans. 5296£$. 

4. How many times is 63 contained in 30131 ? 

Am. 478£{ times ; that is, 478 times, and £{ of another 
time. 

6. What will be the several quotients of 7662, divided by 
16, 23, 34,86, and 93? 

6. If a farm, containing 266 acres, be worth 7168 dollars, 
what is that per acre ? 

- 7. What will be the quotient of 974932, divided by 365 ? 

Am. 2671^. 

8. Divide 3228242 dollars equally among 663 men ; how 

many ('oltars rtiust each man receive ? Am. 5734 dollars-. . 

■V 9. If .,7624 be divided into 216, 586, and 976 equal parts, 

what will i«c the magnitude of one of each of these equal 

pWa? ... 
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Am. The magnitude of one of the last of these equal parts 
will be 59#fe. 
^^.10. How many times does 1030603615 contain 3315? 

An*. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596,088000 miles ; what is that per hour, there 
being 8766 hours in a year ? '< •,-.'.•', 
— 12. .iaa j|g ja m = faowmftny? 

13. 4o T gfJ2a= how many? 

14. b a yjfln a i — how many ? 



CONTRACTIONS IN DIVISION. 

I. When the divisor is a composite number. 

IT 30. 1. Bought 15 yards of eloth for 60 dollars ; how 
much was that per yard ? 

15 yards are 3 x 6 yards. If there had been but 5 yards, 
the cost of one yard would be ■ fi ^ — 12 dollars ; but, as there 
are 3 times 6 yards, the cost of one yard will evidently be 
but one (AW part of 12 dollars; that is, Y = 4 dollars. Am. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotient, arising from that division, by the 
other ; the last quotient will be the answer. - 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles? 

It will evidently take him as many days as 264 contains 24. 

OPERATION. 

24 = 6 X 4. 6)264 24)264(11 days, Am. 

4)44" M ' 2L 

-. 24 - 

11 days. M 

3. Divide 576 by 48= (8 X 6.) 

4. Divide 1260 by 68= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

""" * II. To divide by 10, 100, 1000, &c. 

IT ai. 1. A prize of 2478 dollars is owned by 10 men ; 
what is each man's share? 
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Each man's share will be equal to the number of tent con- 
tained in the whole sum, and, if one of the figures be cut off 
at the right hand, all the figures to the left may be consid- 
ered so many lent; therefore, each man's share wilt be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the light, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many thousands, &c. Hence 
we derive this general Rule for dividing by 10, 100, 1000, 
&.c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the quotient, and those to the right, 
the remainder. > 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents > Ana. 424 dollars. 
424100 Here the divisor is 100; we therefore cut off 2 

I figures on the right hand, and all the figures to the 

left (424) express the dollars. ■» 

3. How many dollars in 34567 cents ? 

Ans. 345-ftt dollars 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents? Ans. 426 T j T . 

7. 1000 mills make one dollar; how many dollars in 4000 
mills? in 25000 mills? in 845000? 

8. How many dollars in 6487 mills ? And. 6JMs dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills? in 96842378 mills?. 

10. In one cent are 10 mills; how many cents in 40 

mills? in400mills? in2£mills? in 46,8 

mills? in 4784 mills? in 34640 mills? 

III. When there are ciphers on the right hanii of the divisor. 
IT 33. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

4 PW (10 X 4=40;) wem B y,there 

12 dolls. Ans. fore, divide by one component 

part, (10,) ana that quotient by 

the other, (4 ;) but to divide by 10, we have seen, is but to 

cut off the right hand figure, leaving the figures to the leu 
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of the point *br the quotient* which we divide by 4, and the 
work is done. It is evident, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided in 
the same manner ; if 4000, 3 figures, &c. Hence this gene- 
ral Rule: — When there are ciphers at the right hand of ike di- 
visor, cut them off, and also as many places in the dividend ; 
divide the remaining figures in the dividend by the remain- 
ing figures In the divisor ; then annex the figures, cut off 
from the dividend, to the remainder. 

2. Divide. 748346 by 8000. 

Dividend. 
Divisor, 8|000) 748(346. 

Quotient, 93. — 1346 Remainder. An*. 93jg %%. 

3. Divide 46720367 by 4200000. 

Dividend. 
42|00000)467|2O367(n^ftfWo Quotient. 



520367 Remainder. 
4, How many yards of cloth can be bought for 346900 ' 
dollars, at 20 dollars per yard ? 
6. Divide 76428400 by 900000. 

6. Divide 345006000 by 64000. 

7. Divide 4680000 by 20, 200, 2000, 20000, 300, 4000, 
50, 600, 70000, and 60. 



SUPPLEMENT TO DIVISION. 
QUESTIONS. 

I. What is division ? ' 2. In what does the process of di- 
vision consist ? 3. Division is the reverse of what ? 4. What 
is the number to be divided called, and to what does it an- 
swer in multiplication } 5. What is the number to divide 
by called, and to what does it answer, &c. ? 6. What is the 
— i*»Bl or apswer called, &c. ? 7. What is the tign of divi- 
sion, and what dots it show ? 8. What is the uther tony of 
expressing div' Jon f 9. What is sAart division, and how is 
£ .<•■ 
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it performed f\ 10. How is division proved? Hi How is 
multiplication proved? IS. What are integers, or whole 
numbers? 13. What are fractions, or broken numbers? 
' 14. What is a mixed number ? 15. When there is any thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions written? 17. What is 
the upper number called? 18. — — the lower number? 
19. How do you multiply a fraction ? /~20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is long division? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c, how may the 
operation be contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed) 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share? 

2. A certain number of men were concerned in the pay- 
ment of 1S950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed_in 34 baskets, how many in a 
oasket? 

4. What number must I multiply by 135 that the pro- 
duct may be.505710? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth in about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ana. 64. 

7. If the product be 704, and the multiplicand 64, what 
is the multiplier? Ant. 11. 

8. The divisor is 18, and the dividend 144; what is the 
quotient ? 

. 9. The quotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how arany" 3aji — ,t ~\ 
will he travel 585 miles ? ■ * " a 

} 
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' 12. A man sold 30 cows for 560 dollars ; how much was 
tlutt for each cow ? 

13. A man, selling his cowa for 16 dollars each, received 
for all 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, bow many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 4S750 dollars among 60 men, 
how many dollars would you give to each one ? 

17. If you distribute 48760 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests ; how 
many pounds in each chest? 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 
persons in each house ; how many houses are there ?— — • in 
each house are 2 families; how many persons in each family? 

2k, (f 276* men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to ds the work in 16 days ? 

. in 5 days ? ■ r in 20 days ? . . in 40 days ? 

> in 120 days ? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 96 miles, 
how many times does it turn in running 1 mile ? Am. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds ? in 2419200 seconds ? 

24. Sixty minutes make one hour; how mauy hours in 

1440 minutes ? in 10080 minutes ? in 40320 

minutes ? in 525960 minutes ? ' 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hours ? 

26. Mow many times can I subtract forty-eight from four 
hundred and eighty ? • 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (£) of a 

bushel ? for one fourth (J-) of a bushel ? for out' 

eighth (i) of a bushel ? Ana. to the lost, 4 quarts. 
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MISCELLANEOUS QUESTIONS, IT 22, S3. 

0? £of 48? Jof 

J of 204030648 ? 

j*n*. /o the last, 102015324. 

30. How many walnuts are one third part (£) of 3 wal- 
nuts ? — — i of 6 walnuts i ■ $ of 12? $ of 30? 

Jof45? ■ i of 300? 4 of 478? j 

of 3456320 ? Am. to the Uut, 1152106$. 

31. What is*. of 4? Jof20? -£of320? j 

of 7843 ? Ann. to the last, 1960J. 



WnSOELLAHEOTTS QUESTIONS, 
Involving the Principles of the preceding Rules. 

itc. The preceding rules, viz. Numeration, Addition, 
Subtraction, Multiplication, and Division, are called the Jim- - 
s the foun- 

1. A man bought a chaise for 218 dollars, and a hone for 
142 dollars ; what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the chaise 
cost 218 dollars, what is the cost of the horse? If the horse 
cost 142 dollars, what is the cost of the chaise? 

- 3. If the sum of 2 numbers be 487, and the greater num- 
ber he 348, what is the less number? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and tbe subtrahend 3481, . 
what is the remainder? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23. When the minuend and the subtrahend are given, 
how do you find the remainder? 

When the minuend and remainder are given, how do you 
find the subtrahend ? 

When the subtrahend and the remainder are given, how 
do you find the minuend ? 

When you have the sum of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When yon have the less of two numbers, and their differ- 
ence given, how do you find the greater number ? 

Google 



IT 23, 34. MISCELLANEOUS QUESTIONS. 59 

' 5, The Mm of two numbers is 48, and one of the numbers 
is 19 ; what is the other? 

6. The greater of two numbers is 29, and their difference 
10; wh.it is -the leu number? 

7. The lets of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount? 

9. A map sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, be received a. chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? . 

10. What will he the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for487 
dollars, at 2 dollars per bushel ? 

IT 24. When the prick of one pound, otie bushel, &c. of 
wy commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be ? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given member of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When. the cosl of a member of pounds, &c. is given, and 
also the price of one. pound, &c, how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 94B bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 29400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you" 
find the other factor? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are given, how do you 
find'the divisor I 

14. What is the product of 754 and 25 ? ^^_ 
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16. What number, multiplied by 25, will produce 1SS60 P 
. 16. What number, multiplied by 754, wili produce 18850? 
- 17. If a man save six cents a day, bow many cents would 

he save in a year, (365 days,) ? ■ bow many iu 45 

years? how many dollars would it be? how many cows 
could he buy with the money, at 12 dollars each? 

Ans. to the last, 82 cows, and 1 dollar 60 cents remainder. 
; IS. A hoy bought a number of apples; he gaveaway ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each j how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. Asa. 40 apples. 

19. There is a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Ana. 27. 

20. A chess board has 8 rows of 8 squares each j how 
many squares on the board ? 

TT 36. 21. There is a spot of ground 6 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note. .A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 
is equal to the number of rod* on the other side ; therefore, 
5X3= 15, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its opposite sides equa. 
and parallel, is called a parallelogram or oolong. 

22. There is an oblong field, 40 rods long, and 24 rods 
wide ; how many square rods does it contain ; 

23. Uow many square inches in a board 12 inches long, 
and 12 inches broad? Ant, 144. 
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24. How- many square feet in a board 14 feet long and 2 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Ans. 36- 
- 26. A man bought a farmfor22464 dollars; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how _ 
many acres did he buy ? and what did it cost him per acre ?." 

27. A boy bought a sled for 86 cents, and sold it again for 
S quarts of wdtnuts; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? ; 
- 28. In a certain school-house, there are 5 rows of desks' , 
in each row are six scats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit ; how many scholars will this bouse accommo- 
date? * Ans. 80. 

29. How many square feet of boards will it lake for the 
floor of a room 16 feet long, and 15 feet wide, if we allow 
12 square feet for waste ? '-' -'" 

30. There is a room 6 yards long and 5 yards wide; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
the floors, if the hearth and fireplace occupy 3 square yards r ' 

31. A board, 14 feet long, contains 28 square feet ; what 
is its breadth f ^ 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents? 

33. How many pounds of butter, at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4+5 + 6 + 1+8 = how many I 

35. 4 + 3+10— 2 — 4+6 — 7 = how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive ? What is 
J of thirty? How manv are $ (ftm) thirds) of 30? 

37. How many are one third (£) of 3 ? of 6 ? 

of 9 > of 282 ? of 45674312 ? 

38. How many are two thirds (?) of 3 ? of 6 ? 

of 9 ? of 282 ? of 45674312 ? 

39. How many are J of 40 ? J of 40 ? £ of 

60 1 $ of 60 ? J of 80 ? of 124 ? — — of 

240976 ? J of 24G876 ? 

40. How many is-% of 80? t of90il " foflOO?' 

41. An inch is one twelfth part (A) ofafootj how man? 



56 COMPOUND HUMBKR6. IT S5, 26. 

feet in 1 2 inches ? in 24 inches ? —— in 86 inches ' 

in 12243648 inches? .-' ■ - * 

42. If 4 pounds of tea cost 128 cents, what does 1 pound 

cost ? 2 pounds ? — ■ — 3 pounds ? 5 pounds ? 

■ 100 pounds ? 

43. When oranges are worth 4 cents apiece, how many 
' can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ana. to the lost, 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted? 'r> i'C 

46. A man married at the age of 23; he lived with his 
wife 14 years; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 years of age 
when the father died; how old was the father at his death? 

Aim. 60 years. 

47. There is a field 20 rods long, and 8 rods vide ; how 
many square rods does it contain ? Ana. 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? ,' 



COMPOUND NUMBERS. 

IT 90. A number expressing things of the same kind is 
called a simple number ; thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ; but when a number ex- 
presses things of different kinds, it is called a compound moor 
her; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 

Note. Different kinds, or names, are usually called dif. 
febfrenf denominations. 
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FEDERAL MONET. 



Federal money igithe coin of the United States. ' The 
kinds, or denominations, are eagles, dollars, dimes, cents, 
and mills. '■ 

10 mills - - - are equal to - 1 cent 
10 cents, (=100 mills,) ... — 1 dime. 

10 dimes, ( = 100 ceWs — 1000 mills,) - = 1 dollar. 

10dollars,(==100 dimes— 1000 cents— 10000 mills) = l eagle." 

Sign. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. it is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the Unrest denomination, or partly in a 
higher, and partly in the lowest denomination. Thus : 

iilH 

34 6 52 may be read, 34652 mills; or 3465 cents and 2 mills; 
or, reckoning the eagles fens of dollars, and the dimes lew 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a teparatrixrf 
is placed between the dollars and cents, showing that all the 
figures at the left hand express dollars, while the two first 
figures at the right hand express cents, and the third, mills. 
Thus, the above example is written $34'652; that is, 34 
dollars 65 cents 2 mills, as above. As 100 cents make a 
dollar, the cent* may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, two 
places are, appropriated to cents, at the right hand of the 

roint, and if the number of cents be less than ten, requiring 
ut one figure to express them, the (en's place must be filled 
with a cipher. Thus, 2 dollars and 6 cents are written 2'0G. 
10 cents make a mill, and consequently the mills never ex- 
ceed 9, and are always expressed by a single figure. Only 

• The eagle is af^aU rain, llie dollar and dime ere iflwr rains, lbs will ii a 
cvpoer coin. The mill is onlv imnzhvini there being no coin of IIlle! d<.:iiom:ii[i- 
lion. Thee are half eaglei, lialfdolkn, half dimes, and half rems, real coins. 
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one place, therefore, is appropriated to Bills, that is, the 
place immediately following cents, or the third place from 
the point. When there ate no cents to be written, it is evi- 
dent that n« must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and 7 mills are written 2 E 007. Six 
cents are written '06, and seven mills are written '007. 

Note. Sometimes 5 mills — Jt cent is expressed frac- 
tionally : thus, '125 (twelve cents and five mills) is ex- 
pressed 12$, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 

4 dollars and 5 cents, ----- 4'05 
75 cents, ---.------ '76 

24 dollars, 24' 

9 cents, - <09 

4 mills, --------- '004 

6 dollars I cent and 3 mills, - - - 6'013 
Write down 470 dollars 2 cents; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; £ cent, or 5 mills ; 1 cent and 1 mill , 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill; four dollars and one cent; three cents; five cents, 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT 27. How many mills in one cent ! in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents? in 10 cents? in 30 cents? in 78 

cents ? in 100 cents, (= 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 563 cents? — — in 1 cent and 2 mills? in 4 

cents and 5 mills ? 

How many cents in 2 dollars? — — in4dollars? -> in 

8 dollars ? in 3 dollars and 15 cents ? in 5 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cents ? in 600 cents ? 

in 380 cents ? in 40765 cents > How many 

cents in 1000 mills? How many dollars in 1000 mills? 

in 3000 mills ? in 8000 mills ? in" 4378 

mills ? in 846732 mills ? 

This changing one kind of money, fyr. . into another kind, with- 
out altering the value, u called Reduction. 
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As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (It" 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 3 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cat off the three right hand 
figures, (IT 21 ;) and to change cents to dollars, cut off the 
two right hand figures, when all the figures to the left will be 
dollars, and the figures to the right, cents and mills. 

Reduce 34 dollars to cents. Am. 3400 cents, 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 

Reduce $ 748<I43 to mills. Am. 748143 mills. 

Reduce 748143 mills to dollars. Ans. $ 748'143. 

Reduce 3467489 mills to dollars. Arts. 3467'4S9. 

Reduce 48742 cents to dollars. . Aits. $487'42. 

Reduce 1234J578 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867/467 to mills. 

Reduce 984 mills to dollars. Ans. $ '984 

Reduce* 7 mills to dollars. Ans. $ '007 

Reduce j^BU to mills. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617£ cents to dollars. Ans. $ 96<17£. 

Reduce 2064£ cents, 503 cents, 106 cents, 921} cents, 
600 cents, 7261 cents, to dollars. 

Reduce 86,753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 
MONEY. 

IT &B. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
«( dram the sums, taking care to write dollars under dollars, 
cent* under cents, and mills under mills, ia such order, that the 
separating points of the several numbers shall full directly under 
each other, and add them up as simple numbers, placing the 
"fparatrix ia the amount directly under the other points. 
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What is the amount of $487*643, * 132'007, $4'04, 

and $264*102? Aim. $887*792. 

OPERATION. " OPERATION. 

487643 mills. or, $487*643 

132007 mills. $ 132*007 

4040 mills. $ 4*04 

264102 mills. $264'I02 

Amount, 887792 mills, = $ 887*792. $ 887'792 Amount, 

EXAMPLES FOB PRACTICE. 

• 1. Bought 1 barrel of, flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12£ cents, and 2 oranges 
for 6 cents; what was the whole amount? Am. $ 10*155 

, 2. A man is indebted to A, $ 237'62 ; to B, $ 350 ; to C, 
$86'12l; to D, $9*62$; and to E, $0*834; what is the 
amount of his debts ? Ann. $ 684*204. 

3. A man hks three notes specifying the following sums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? Ant. $359*68. 

4. What is the amount of $56*18, $7*37$, $280, 
$0*287, $17, and $90*413? 

5. Bought a pair of oxen for $76*50, a horse for $85, 
and a cow for $17*25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37$ cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62$ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 
2 dollars 12i cents for a pair of shoes ; how much did the 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4'75 

2125 mills." ' $2*125 

2625 mills —. $2 l 625 Am. $5*686 Ant. 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain ? Ant. $3*375. 

9. A man bought a horse for 82 dollars, and sold him 
again for seventy-nine dollars seventy-five cents ; did be gain 
or lose ? and haw much ? Ana. He lost $ 2*25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$16*50; what must he have for it? An*. $ li9'50. 

11. A man sold a farm for $ 5400, which was $725'37£ 
more than he gave for it; what did he give for the farm ? 

12. A man, having $500, lost S3 cents; how much had 
he left? 

13. A man's income is $1200 a year, and he spends 
$ S00'35 ; bow much does he lay up ? 

-14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16*82 to "make '$ 25 ? 

16. How much must you subtract from $250, to leave 
$87<14? 

17. A man bought a barrel of flour for $ 6'25, 7 pounds 
of coffee for $ 1'41 ; he paid a ten dollar bill ; now much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT 39. 1. What will 3 yards of cloth cost, at $4*62£ a 
yard? 

operation $ 4*625 are 4625 mills, which 

$ 4'625 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

— "— ., now be reduced to dollars by 

$ 1 3'875, the anwwr. ^^ a -rf^ between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make I dollar, consequently the thousands in 
13875 mills must be so many dollars. 

2. At 16 cento a pound, what will 123 pounds of butter 
cost? . . ■- 
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OPERATKB. Asthe product of 

123, ^fte umber of pounds. any t«o number* 

16 cents, the price per pound. w» be th * same j 

whichever of them 

738 be made the multi- 

123 plitfr, therefore the 

* Tft^iTri.. «««««■ ' quantity, being the 

$19^8, the answer. larger nuniberj ^ 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 
ia $19'68. 

RULE. 

* From the foregoing examples it appears, that the multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product will be the answer in 
the lowest denomination contained in the given sura, which may 
then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

- 3. What Will 250 bushels of rye come to, at $ O'SSJ per 

bushel? Ant. $221'25. 

4. What ia the value of 87 barrels of Hour, at $6'37£ a 

6. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28i-cents a gallon ? Arts. $ 17'955. 

6. If a man spend 12^- cents a day, what will that amount' 
to in a year of 365 days ? what will it amount to in 5 
years? Ana. It will amount to $228'12£ in 5 years. 

7. If it cost $36'75 to, clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Am. $654150. 

8. Multiply $ 367 by 46. 

9. Multiply $ <J'273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ana. $ 1212. 

Note. 'As 25 cents is just £ of a dollar, the operation in 
the above example may be contracted;, or made shorter ; for, 
at one dollar per yard, the cost would be as many dollar* aa 
there are yards, that is, $ 4848 ; and at one quarter (£) of a 
dollar per yard, it is piain, the cost would be one oymz'fJ,i) 
as many dollars as there are yards, that is, ta,*A— (J52424.V 
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When one quantity is contained is- another exactly 2, 3, 4, 
5, &c. times, it ia called an aliquot or even part of that quanti- 
ty; thus, 25 cents is an aliquot part of a dollar, because i limes 
25 cents is just equal to 1 dollar; and 6 pence is an aliquot 
part of a shilling, because 2 times six pence just make 1 
shilling. The following table exhibits some of the aliquot 
parts of a dollar : 

TABLE. From the illustration of the last 

«■■ example, it appears, that, when the 

SO = £ of a dollar. p rice per yard< pound, &c. is one of 
33 j = £ of a dollar. these aliquot parts of a dollar, the 
25 — ^ of a dollar. cost may be found, by dividing the 
20 = £ofa dollar. given number of yards, pounds, &c. 
12A= J of a dollar. °y that number which it takes of 
.? _ , , dollar *^ e pr * ee to ma ^ e * dollar. If the 

* , , , ' price be 50 cents, we divide by 2 , 
5 _j,V of a dollar. If-25cts.by 4; if 12£ cts. by 8, &c. 
This manner of calculating the cost of articles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton cloth, at 
1 2$ cents, or £ of a dollar, per yard ? 

By practice. By multiplication. 

8)14756 14756 

'125 



An*. $1844*50 



73780 
29512 
14756 
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$1844<500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ '50,= £ 
dollar, per pound ? Arts. $9372'50 

13. What is the value of 9366 bushels of potatoes, at 33 £ 
cents, or £ of a dollar, per bnshel ? ' **£*= $3122 Ana. 

14. What is the value of 48240 pounds of cheese, at 
. $ 1 06J, = T k of a dollar, per pound? Ans. $3015. 

15. What cost 4870 oranges, at 5 cents, = ^ of a dollar, 
apiece? Am. $243'50 ■ 

16. What is the value of 151020 bushels of apples, at 20 
• «entt, = J of a dollar, per bushel ! ■ Ans. $ 30204. 

FT. What will 264 pounds of butter coat, at 12} cents 

per pound? * Ans. $33, 

18, What cost 3740 yards of cloth, at $ l l 25 per yard? 
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4) $ 3740 — cost at $ I 1 per yard. 

935 = cost at $ '25 per yard. 

Ana. $4675 — costal $ I<25 per yard. 
19. What is the -coat of 8460 hats, at $ 1'12£ apiece i 

at $1'50 apiece? at $3'20 apiece? a 

$ 4'06± apiece? 

Am. $9517<50. #12690. $27072. $3436S'75. 

TT 30. To find the value of articles sold by the 100, or 1000. 

1. What ia the value of 865 feet of timber, at $ 5 per 
hundred ? 

Were the price *5 

operation. per foott it is * plainj f he 

™£ value would be 865 x 

Z $5=#4325; but the 

$ 4325 = value at $&ptsrfi)ot. price is $5forl00 feet; 
consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number {$ 4325) by 100, we shall obtain the 
true value ; bnt to divide by 100 is but far cut off the two 
right hand figures, or, in federal money, to remove the separa- 
triz two figures to the left. Am. $ 43'25. 

It is evident, that, were the price so much per thousand. 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Rule for finding the value of articles sold by the 100. 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures. 

EXAMPLES FOB PRACTICE. 

9. What is the value of 4250 feet of boards, at $ 14 per 

1000 ? Ans. 59 dollars and 50 cents. 

OPERATION. * 

4250 

$ 14 In this example, because the price is at 

' «, ( ^ l so much per 1000 feet, we divide by 100Q 

^JUJ" or ciit off three figures. 
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3. What,will,3460 feet .of timber come to, at $4 per 
hundred f • - <" , 

4. What will 24650 bricks come to, at 5 dollars per 1000 t 

5. What will 4*750 feet of boards come to, at $ 12'25 per 
1000 ? -Aits. 58'187. 

6. What will 38B00 brieks_cost, at $ 4'75 per 1000 i 

7. .What wiH 46590 feet of boards cost, at $ 10*625 per 
1000 1 , 

8. What will 75 feet of timber cost, at $ 4 per 100 ?- ', 

9. What is the value of 4000 bricks, at 3 dollars per 1000? 



DIVISION OF FEDERAL MONEY. 
IT 31. 1. If3 yards of cloth cost $5'25,whatisthatayard? 

™r. D ^.™ * 5 ' 25 > 8 525 CenM ) 

3)5*25 which dirided °y 3 > ihe 

' quotient is 175 cents, 

Answer, 175 cenlt, = $ 1*75. which, reduced to dollars, 
is $ 1*75, the answer- 

2. Bought 4 bushels of corn for $3; what was that a 
bushel ! ' 

4 is not contained in 3 ; we may, however, reduce the 
$ 3 to cents, by annexing two ciphers, thus : 
op EKATiON. goo cents divided by 4, the quotient 

4)300 ;„ 75 centS) ^ price of each!iusli.of 

Ant. '75 cenlt. W- 

3. Bought 18 gallons of brandy, for $42*75; whatdid'it 
cost a gallon ? 

OPERATION. 

18)42'75(2375 mills, = $2'375, the answer. 
36 

67 $ 42'75 is 4275 cents. After bringing 

64^' J down the last figure in the dividend, and 

— — dividing, there is a remainder of 9 cents, 

%z which, by annexing a cipher, is reduced 

126 to mills, (90,) in which the divisor is eon- 

. " 00 tained 5 times, which is 5 mills, and there 

1 HO ' 9 no remainder. Or, we might have re- 

•— - duced $ 42'75 to rnills, before dividing, by 

annexing a cij.he'r, 42750 mills, which 

dMded by 18* would have given tK- same result, 2375 mills ^ 

which, reduced to dollars, is $ 2d75, the answer.. ■ 



traT. 1 SI. 

4. Divide $59'387by8. 
OPERATION. 
8)89*887 

Quotient, 7'423£, that is, T dollars, 42 cents, 3 mills, and f 
of another mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractions] 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the 
porta of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (+) is annexed, to show that 
there is a remainder, thus, $ 7'423 +- 

RULE. 

Prom the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient will be the answer m the lowest detwmvia- 
tion in the given turn, which may then be reduced to dollars. 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing; or, we may first divide, .annexing , 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 
EXAMPLES FOR PRACTICE. 

5'. If J pay $468'75 for 760 pounds of wool, what is the 
value of 1 pound ? Ant. $ 0'G25 ; or thus, $ C62J. 

6. If apiece of cloth, measuring 125 yards, cost $181 '25, 
what is that a yard ? Ant. $1'45. 

7. If 536 quintals of fish cost $ 1913'52, how much & that 
a quintal ? t Am. $ 3'57. 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
■ did it cost me per acre ? ' Ans. $38'25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ant. $0'25. 

10. Bought 72 pounds of raisins for $ 8 ; what was that 
a pound ? fa = how much ? 

Ant. $0'I11J; or, $0'lll-f-. 

11. Divide $12 into 200 equal parts; how much is or.t 
of the parts? g^fe = how much ? Ant. $C' -JO. 

12. Divide $ 30 bv 750. y\ft — how muct> ? 

13. Divide $ 60 by 1200. -^ — how much ? 

14. Divide $215 into 86 equal parts; how much will 
one ot the parts be ? Vs 4 = now much ? 
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IS. Divide $ 176 equally among 250 men ; how much 
will each mm receive ? .££S ~ bow much ? 



SUPPLEMENT TO FEDERAL MONEY. 

QUESTIONS. 

l.'What ia understood by simple numbers ? 2- 

by compound numbers ? 3. by different denomina- 
tion'! 4. What is federal money? 5. What are the de-__ 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ?^-7. Why are two places assigned 
for cents, while only one place is assigned for mills? 8. 
To what does the relative value of mills, cents, and dollars 
correspond ? 9. How are mills reduced to dollars f 10. 
— to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? .15. How is 

the addition of federal money performed? 16. 

subtraction ? 17. . multiplication ? 18. divi- 
sion? 19. Of what name is the product in multiplication, 
and the quotient in division ? 20. In case dollars wily are 
given to be divided, what is to be done ? 21. When is one 
number or quantity said to be an aliquot part of another? 
22. What are some of the aliquot parts of a dollar? 23. 
When the price is an aliquot part of a dollar, how may the 
cost be found? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 
the 100 or 1000? 

EXEHCISES. 
1. Bought 23 firkins of butter, each containing 42 pounds, 
for lGj cents a pound; what would that be a firkin, and 
how much for the whole ? Ana. $ 1 69*39 for the whole, 
■-■ 2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 125 pounds, for 4£ cents a pound;' the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound; to what 
did the whole amount ? Am. $35'47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
a ponndj, 8 pecks of herds grass seed for $ 2'25, a barrel of 
"4iuif for $«'50, 13 pounds of sugar at 12£ cents a pound; 
which he paid 3 cheeses, each weighing 27 pounds, at 
e&t^a pound, and 5 barrels', of cidor at $ 1'25 a barrel. 
e. balance between the articles bo light and sold is 1 cons ; 
> it far, M against the farmer ? 
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— 4. A mail dies, leaving an estate of $71600; there are 
demands against the estate, amounting to $ 39876*74 ; the 
residue is to be divided between 7 sons; what will each 
one receive? , V ' « ' 

*, 5. How much coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Ana. 348 pounds. 
6. At 12$ cents a pound, what must be paid for 3 boxes 
of sugar, each containing 126 pounds ? ■ *" 

w 7. If 650 men receive $86'75 each, what will they all 



8. A merchant sold 275 pounds of iron, at di cents a 
pound, and took his pay in oats, at S 0'50 a bushel; how 
many bushels did he receive ? -/ T 'j. 7 i 

9. How many yards of cloth, at $4'66 a yard, must be 
given for 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3'75 a yard ; the second, 21 yards, 
at $4'50ayard; and the third, 35 yards, at $ 5'12£a.y.ard? . 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bills of parcels. 

Bojlon, Januirv G, 1837. 

Mr. Abel Atlas 

BovglU ofBenj. Burdett 
12£yards figured Satin, at $2'50 a yard, $31*25 

8 sprigged Tabby, ... 1'25 lO'OO 

Received payment, 



Salem, Juno A, 1827. 
Mr. Jnmes PayweU 

Bought of Simeon Tlmftij 
3 lioifshnnds new Rum,I18jral. each, at $0'31 a gal. /-'.*, 

2 pipe* French Brandy, 1W and 132 gal. ., 1T3£ 

I li<>!rihead brown Buear. !'} ewt ■ ' .. 1 0'-t-l .. cwt. 1 j 
" - isks of Rice, ?. cirt." 1 qr. 17 11. each, .. 'tS .. lb. . .. g > 



5 bug* Coffee. 75 lb. « 
1 ehesthj-BjnTea,8t;lb. 

Receivco payment, 



V 32, 33. reduction. 6G 

WilderaeM, VAntrj 8, 1897. 
Mr. Peter Carpenter 

(Sm 1 30.) Bought of Am Falltree < 

' 6682 feet Boards, at $6 per M. ? 

2000 8'34 „ t '.', 

800 Thick Stuff, .. 12<64 ' 

1500 Lathing, .. 4' 

660 Plank, .. 10* « 

879 ..... Timber, .. 2'50 C. 

336 — i .. 2<75 „ 



Note. M. stands for the Latin mille, which signifies 1000, 
and C. for the Latin word centum, which signifies 100 



REDUCTION. 

TF 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes, and seconds, called denomina- 
tions of time. Distance is reckoned in miles, rods, feet, and 
inches, called denominations of measure, &c 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



- ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and far- 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence ----- 1 shilling, '- - a. 

20 shillings - - - - ' 1 pound, - - £ . 

,/**"-" JRftfc Farthings are often written as the fraction of a 

penny ; thus, 1 farthing is written £ d., 2 farthings, £ d., 8 

J Artiiings, Jd. ". 



L 



Cooijk' 



How many farthings in 1 

penny ? in 2 pence ? 

in 3 pence f in 6 

pence ? in 8 pence ? 

in 9 pence? in 12 pence? 

. in 1 shilling ? in 2 

shillings ? 



IT 33. 

How many pence in 4 far- 
things ? in 8 farthings ? 

in 12 farthings r* in 

24 farthings ? in 33 far- 
things ? in 36 farthings ? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? — ■ ■■ in 
96 qrs. ? 

many shillings in 24 

pence r> «in 06 d. f — — 

in48d.? -. in72d.? •■ 

i 96 d. ? in 120 d.? 

; 26d. ? — i-in27d.? 

,28d.? in30d, ? 

( 42d. ? in51d.? 

HowmMC pounds in 20shit- 

lings ? —*^P n 40 s. ? in *' 

"in 80 s. i hi 



If has already been remarked, that ('the changing of one 
kind, or denomination, into {mother kind, or denomination, 
without altering their value, is called Reduction., (IT 27.) 
Thusj when we change. shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, the 
reduction is performed by multiplication ; \ and it is thpu call- 
ed Redaction Descending. But when we reduce a denomina- 
tion of lets value into one of greater value, Jhe reduojion is 
performed by division; it is then called- Reduction Ascending. 
Thus, to reduce pounds to shillings, it is' plain, we must 
multiply by 20. And again, to reduce shillings to pounds, 
we must diijiie by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 



How many pence in 


2 shit- 


lings ? in 3 s. ? — 


— in 


4 g. ? in 6 s. ? — 




8 s. ? in 10 s. } 


-in 2 


shillings and 2 pence ? 


, 


iu 2 s: 3d.? in 3 s 


4d. ? 


in2s.6d.? in3s 


6d. P 


in 4s. 3d.? 




How many shillings 


in 1 


pound? ' in 2£.. 

Jn3£.? — — in4£.? 







in4£.6s.? m6£ 


.8s.? 


in 3J2. 10s.? - 


— in 


2jE. 15s.? . 
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BEDUCTIOS. 



1. Tnl7£. 13s.-6fd. how 
mauy farthings ? 
OPERATION. 



353». in 17£. 13s. 
I2d. ' • 



4242 d. 
__4q. 

16971 qrs. the Ana. 
In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17£. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases^ then, be- 
muse 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding- in the 
given pence, (6.) - Lastly, 
because 4 farthings make 1 
penny, we multiply the penci 
(4242) by 4, adding in tin 
given farthings, (3.) W* 
then find, that in 17J3. 13s 
6$d., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce high denomina- 
tions to /nicer,— ^Multiply the 
. highest denomination by that 
number which it takes of the 
■ acst Je ss to make 1 of this 
''high i' r, (increasing the pro- 
duct by the number gkfn, 
if any, of (bat less denomina- 



71 

2. In 16971 farthings, how 

many pounds ? 

OPERATION. 

Fulhlnptnapeur, 4)16971 3f«. 
lco Lu a shlllin j, 12)4242 6<- 
Ulnp Inapousd, 2|0)35|3 13*- 

. vf£. 

Ana. I7J2. 13*. 6$<£ 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing then) 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, 
17£., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

AW. In dividing 353 s. by 
20, we cut off the cipher, &c, 
as taught 1i 22. 

foregoing examples, if care- 
to be as follows, viz. 

To reduce low denominations 
to higher, — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, until you have 



7S 



MDUCTIOlf. 



tion.) Proceed in the tame 
manner with each succeeding 
denomination, until yon have 
brought it to the denomination 

required. 



brought it to the denomination 
required. 



EXAMPLES FOB PRACTICE. 



4. Reduce 81412 farthings 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to 
dollars. 

10. Reduce 21J3. to gnin- 



3. Reduce 32£. 15s. 8d. 
to farthings. 

S. In 29 guineas, at 28 a. 
each, how many farthings? 

7. Reduce' $163, at 6 s. 
each, to pence ? 

d. In 15 guineas, how 
many pounds ? ' eas. 

Able. We cannot reduce guineas directly to pound*, but 
we may reduce the guineas to thittmgs, and. then the shil 
lings to pounds. 

TROT WEIGHT. 

By Troy weight are weighed gold,* silver, jewels, and all 
liquors. The denominations are pounds, ounces, penny- 
weights, and grains. 

TABLE. . * 

24 grains (grs.) make 1 pennyweight, marked pwt. 
20 pennyweights - - 1 ounce, ----- oz. 
12 ounces - ... 1 pound, ..... lb. 

11. Bought a silver tank-l 12. Paid $ 44'28 for a sil- 
weighing 3 lb. 5 oz., pay- per' tankard, at the rate of 



ing at the rate of $1' 
ounce ; what did it cost? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

IS. In 7 lb. U oz. 3 pwt. 
SgrS. of silver, how many 
grains l 



$ 1*08 an ounce ; what did it 
weigh? 

M. In 60673 pwt. how 
many pounds ? 

16. Reduce 46681 grains 
to pounds. 



• The fineness of irold a tried bjr fire, and is recko 
ii understood the S4Ui pert of any qnantiiv; if il loa 
ii said to l« 24 carats fiue i if il lose 2 carats, it is lh 
is the standard for gold. 

Silver which abide! the fire without leu is said to be Woonces floe. Tim 
standard, for silver coin is 11 oz. a pwt*. of fine silver and IS psm. ul cop- 
per, melted Wgsthe*. 



T 34. BBDDOTtoir. 73 

. APOTHECARIES' WEIGHT. 
Apothecaries' weight* Is used by apothecaries and physi- 
cians, in compounding medicines. The denominations are 
pounds, ounces, drams, scruples, anil grains. 

TABLE. 

SO grains, (grs.) make 1 scruple, marked B- 

3 scruples 1 dram, - - - 5 . 

8 drams - - 1 ounce, - - - S • 

12 ounces - - - t* 1 pound, - - - ft. 

IT. In9fc.8S.15- 2D-| 18. Reduce 65799grs. to 
19 grs., how many grains. (pounds. 



AVOIRDUPOIS WEIGHT.f 

By avoirdupois weight axe weighed all things of a coarse 
and drossy nature) as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations are 
-tons, hundreds, quarters, pounds, ounces, and drams. 



16 drams, (drs.) make 1 ounce, - marked - oz. 

16 ounces ----- 1 pound, ----- lb. 

28 pounds ----- l quarter, ----- qr. 

4 quarters ----- 1 hundredweight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind oftsneight, the words oross and net 
are used. Gross is the weight of the goods, together with 
the box, bale, bag, cask, &c, which contains them. Net 
weight is the weight of the goods only, alter deducting the 
weight of the box, bale, bag, or cask, &c, and all other al- 
lowances. 

JVole 2. A hundred weight, it will be perceived, is 1 1 2 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 



'tfilK '1W — 1441b. svu-nhi 

>■■* distance? 



W HEDPC* 

19. What will 5 cwt 3 qrs. 
171b. of sugar came to, at 
12^ cents a pound. 

21. A merchant would put 
109 cwt. qrs. 121b. of 
raisins into boxes, containing 
26 lb. each; how many boxes 
will it require ? X 

23. In 12 tons, IS cwt. 
1 qr. 19 lb. 6 oz. 12 dr. how 
many drams ? 

25. Iu 28 lb. avoirdupois, 
how many pounds Troy ? 



row. V 34. 

20. How much sugar, at 
12£ cents a pound, may be 
bought for $824325? 

22. In 470 boxes of ratsins, 
containing 26 lb. each, bow 
many cwt. ? 



24. In 7323500 drams, how. 
many tons ? 

26. In 34 lb. oz. 6 pwt 
16 gra. Troy, how many 
pounds avoirdupois ? 



CLOTH MEASOBE. 



Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yarda,, 
quarters, and nails. 



4 nails, (na.) or 9 inches, make 1 quarter, marked qr. 

4 quarters, or 36 inches, - 1 yard, - - - - yd. 

3 quarters, 1 ell Flemish, - - E. Fl 

6 quarters, ------ 1 ell English, - - E. E. 

6 quarters, ------ 1 ell French, - - E.Fr 



27. In 573 yds. 1 qr. 1 
how many nails ? 

39. In 151 ells Eng. how 
manv yards I 

Note. Consult IT 34, ex. 9- 



28. In 9173 nails, how ma- 
ny yards ? 

30. In 188* yards, how ma- 
ny ells English ? 



LONG MEASURE. 



Long measure Js used in measuring distances, or otkjjBj£_^ " 
things, where length is considered withop* •--'"*" ' ' *" ^T. 
The denominations are. it g0 r-— - j. — n A ba is oonee* tine. The , 

, " K *^""^ ._ Tloi. Spwu. of finenlrec aod IB pou. ul cop. 
JOi»* .JV,tan J *&*h*r. r 4 



TS4. 



W 



TABLE. 

3 barley-corns, (bar.) make 1 inch, - marked in. 

, 12 inches, ----- 1 foot, ----- ft 

3 feet, ------ I yard, ----- yd. 

5£ yards, or lo^ feet, - 1 rod, perch, or pole, - r.p. 

,40 rods, or 220 yards, - - 1 furlong, - - - - fur. 

;8 furlongs, or/320 rod s, ! - 1 mile, - - - - - M. 

3 miles, - - - - - 1 league, - - - - L. 

60 "SS,,™ ! 9 * | ■ <"*««. - - **• » •• 

( a great circle, or circuuifer- 
' I ence of the earth. 



360 degrees, 



- 31. How many barley-corns 
will reach round the globe, it 
Deing 360 degrees ? 
Note. To multiply by 2, is 

o take, the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time ; 
to multiply by £, is to take the 
multiplicand half a time, that 
is, the half of it./ Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and tn 
the product add half the multi- 
plicand. Thus : 
$)360 
69J 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees. 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 
- .'";. How many .times will i 
"jet and 6 inche: 



32. In 4755801600 barley- 
corns, how many degrees ? 

Note. The barley-corns be- 
ing divided by 3, and that 
quotient by 12, we have 
132105600 feet, which &je to 
be reduced to rods. We can- 
not easily divide by 16j'on 
account of tliefraction }; but 
16£ feet = 33 hidf feet, in 1 
rod; and 132105600 feet = 
264211200 half feet, which, 
divided by 33, gives S00G40Q 

Hence, when the divisor is 
encumbered with a fraction, 
4 or j, &c., we may reduce 
the . divisor to halve*, o'r/ourf fa, 
4c, and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? 

36. If a wheel, 16 feet 6 

inches in circumferenti-, turn 

round 12800 times in going 

from Boston to Providence, 

" *t»- Stance? 



IAND OR SQUARE MEASURE. 

' Square measure is used in measuring laud, and any other 
thing, where length and breadth are considered, j The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

IT 35. 3 feet in length make a yard in long measure ; hut it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure ; 3 feet in length and one foot wide make 
3. square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feel 
wide make 8 times 3, that is, 9 square feet. This will 
clearly appear from the annexed figure. 

3 fei* — 1 yard. 



fl- 



it 



It is plain, also, that a square foot, 
that is, a square 12 inches in length 
and 12 inches in breadth, must con 
tain 12 X 12 = 144 square inches. 



TABLE. 



144 square inches = 12 X 12; that is, f 

12 incites in length and 12 inches > make 1 square foot 
in breadth ------ ) 

» sqwarefeet = 3x3; that-is, 3 feet \ i MuareTar d 

in length and 3 feet in breadth \ Hqwejwd. 

30J square yards = 5J X &&, or 272^ ) < 1 square rod, 

square feet = 16$ X 16^, * f " J " ( perch or pole. 

40 square rods, --------l rood. 

4 toods, or 189 square rods, - - 1 acre. 

846 acres, -------- 1 square mile. 

Note. Gun tor's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7-^A 
incites in length; 25 links make 1 rod, long measure, aim 
825 square links nuke 1 square rod. 



, ■' and la pwis. uf cop. 



IT 35, 36. 

37. In 17 acres 3 roods 12 

rods, how many square feet ? 
Note. In reducing rods to 
feet, the multiplier will be 
272f To multiply, by £, is tt 
take a fourth part of the mul- 
tiplicand. The principle i; 
the same as shown 11 34. 
ex. 31. 



' 39. Reduce 64 square miles 
;o square feet ? 
41. There is a town € miles 



HEDUCTtON. 



38. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272$. Reduce the divisor (o 
fourths, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
fourths, that is, to the same 
denomination, as shown IT 34, 
ex. 32. 

40. In 1,784,217,600 square 
feet, bow many square miles ? 

42. Reduce 23040 acres to 
square miles. 



■SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness; such as timber, wood, 
stone, bales of goods, &c> The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 
8x5=9 square feet. A tabic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
and one foot thick, it would contain 9 cubic feet; if 2 feet 
thick, it would contain 2x9 = 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet. This 
will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
.? foot, that is, a solid, 12 inches 

"f in length, 12 inches in breadth, 

« And 12 inches in thickness 

■" will contain 12 X 12 X 12 = 

... 1728 solid or cubic inches. 
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TABLE. 

1728 solid inches, == 12 X 12 x 12, 1 

that is, 12 inches in length, > make 1 solid foot 

12 in breadth, 12 in thickness, ) 
ST solid feet, = 3x3x3 - - - - 1 solid yard. 
, 40 feet of round timber, or 50 feet ) , , , j 

^i !■„!.„ J - - 1 ton or load, 

hewn timber, - - - - J 

128 solid feet, =8X4X4, that 1 

is, 8 feet in length, 4 feet in } • - 1 cord of wood. 

width, and 4 feet in height, ) 

Note. What is called a cord foot, in measuring wand, is 

16 solid feel ; that is, 4 feet in length, 4 feet in width, and 

1 foot in height, and 8 such feet, that is, 8 cord fitt make 

1 cord. 



43. Reduce 9 tons of round 
timber to cubic inches. 

49. In 37 cord feet of wood, 
how many solid feet? 

47. Reduce 64 cord feet of 
wood to cords. 

4!). In 16 cords of wood, 
how many cord feet? how 
many solid feet? 



44. In 622080 cubic inches) 
how many tons of round tim- 
ber? 

46. In 692 solid feet of 
wood, how many cord feet? 

48. In8cordsofwood,bow 
many cord feet ? 

SO. 2048 solid feet of wood, 
how many eord feet? how 
many 



ords ? 



WINE MEASURE. 
Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills.. 

TABLE. 
4 gills (gi.) - make - - 1 pint, marked pt, 
2 pints ------- 1 quart, - - - qt. 

4 quarts ------ I gallon, 

31£ gallons ------ 1 barrel, 

63 gallons ------ 1 hogshead, 

"2 hogsheads ----- 1 pipe, - - . " *%?] 

2 pipes, or 4 hogsheads 1 tun, - - - , ,(,, V 

A'oje. A gallop, winemeastire,coutains231 c ■' ' C0 P* J 
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' SI. Reduce 12 pipes of wine | 52. In 12096 pints of viae, 
to pints. how many pipes ? 

/ S3. In » P. 1 Mid. 22 gals. 54. Reduce 89032 gills to 
3 qts. how many gills ? pipes. 

55. In a tun of cider, how 56. Reduce 252 gallons to 
many gallons ? | tuns. 



ALE OR BEER MEASURE. 

Ale or beet measure is used in measuring ale, beer, and 
milk. The denominations are hogsheads, barrels, gallons. 
quarts, and pints. 

TABLE. 

2 pints (pta.) - make - 1 qnart, - marked qt, 
'4 quarts ----- 1 gallon, ----- gal. 
36 gallons - - - - 1 barrel, ----- bar. 

54 gallons ----- i hogshead, - - - - hhd. 
jVofe. A gallon, beer measure, contains 2S2 cubic inches. 
57. Reduce 47 bar. 18 gal. 58. In 13680 pints of ale, 
of ale to pints. how many barrels ? 

, 59. In 29 hhds. of beer, 60. Reduce 12528 pints to 
now many pints 1 hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as 
: grain, fruit, roots, salt, coal, &c. The denominations are 

■chaldrons, bushels, pecks, quarts, and pints. 

TABLE. 

2 pints (pta.) make - 1 qnart, - marked - qt, 

8 quarts 1 peck, - - - - - pk. 

4 peeks ----- 1 bushel, ----- mj. 

36 bushels --*-.- - - 1 chaldron, - - - - eh. 

_ ' * measure, contains 268$ cubic inches. 

- -.J'JV- ' ' A i* 18 j tnches in diameter, S inches 

- -r*-^~~ 1 cubic inches. 

., . , 



SO KMwcTiewr. If 36, 37. 

61. In 75 bushels of wheat, | 62. In 4800 pints, how ma- 
lum many pints ? Jny bushels ? 

63. Reduce 42 chaldrons of 64. In 6048 pecks, how mi- 
coals to pecks. jny chaldrons } 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 
' TABLE. 
60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ l hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days ---.--- l week, - - - - w, 

4 weeks ------ i month, - - - - mo 

13 months, 1 day and 6 hours, > 1 common, or ) 

or 365 days and 6 hours, J Julian year, j "' 

TT 37. The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 

January, 1st month, has 31 days. 
February, 2d, - - - 28 
March, 3d, - - - 31 

*£?' " S" H? ** Whenanyyear 

May, - Mh, - - - 81 can bedividedb y 4with- 

June, - 6th, - - - 30 . . , *.,. „ 

July, - 7th, - - - 31 outaremamdevtiscall- 

August, 8th - - - 31 ed leap year, m which 

September, to,' - - - SO February has 29 days. 

October, lOtb, - - - 31 

November, 11th, - - - SO ' 

December, 12th, - - - 31 J 

The number of days in each month may he easily fixed in 
the mind by committing to memory the following lines : 

Thirty davs hath Septemfcri" ," -aC ir' 

April, June, and Nover'pc, - . •**'*»' 

Febnw*ytw«irfy-e>$!$y ur| l - " - .» .ha , -;_ 
All the rest have thirt^n tains 231 n " ■ co P* J 



«S7. 



REDUCTION. 
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The first seven letters of the alphabet, A, B, C, D, E, F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
■ball stand for the 1st day of January, B for tbe2d,&e. In 
pursuance of this order, the letter which shall stand for Sun- 
day, in any year, is called the Dominical letter for that year. 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from die following couplet : 

At Dover Dwells George Brown, Esquire, 
Good Carlos Finch And David Fryer. 
These words correspond to the 12 months of the year, and 
{he first Utter in each word marks the day of the week on 
which each corresponding month comes in ; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in On a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 

65. Supposing your age to 66. Reduce 4753+74G5 si 
be 15 y. 19 d. llli. 37m. eondstoy 
43 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

€7. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? .. 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20tb, 
1783? 



6 8. Reduce 325440 roinutes 
> days. 



70. In 4079160. m flutes, 
how many years ? 
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CIRCULAR MEASURE, OR MOTION. 

Circular measure is xmedfa reckoning latitude and longi- 
tude ; also in computing the revolution of the earth and 
other planets round the sun./ The denominations are circles, 
signs, degrees,. minutes, and seconds. 

TABLE. 
60 seconds (") - make - 1 minute, - marked - ' 
60 minutes ----- l degree, ----- o 

30 degrees ----- l sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible 
into 860 equal parts, called degrees. 

- 71. Reduce 9s. IS" 25' tol 72. In 1020300", how many 
seconds. | degrees ? 



12 particular things - make - 1 dozen. 
12 dozen --------1 gross. 

12 gross, or 144 dozen, - - - - 1 great gross. 

Also, 

20 particular things - make - 1 score. 
6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, ( the rods of clock pendulums. ^ 

4mche» - - 1 h«,d, j u ^™, me " urins "" '"*" ° f 
6 feet - - 1 fathom, used in measuring depths at sea. 

118 pounds - - make - - I quintal of fish. J 

24 sheets of paper - make- 1 quire. 

20 quires ....---1 ream. - , i 

tOmnDDT TO HEDIlf)TIOH7 *. 

QUESTIONS. j 

-■ 1. What is reduction : 2. Of how many vi. :«f . "^-^t 

Auction? 3. What is understand by different ileum.- . .h« ■ 
t a s of money, weight, measure, &c i 4. How—fciK,* ul "**• '3J 

'"';?"■ ' - 1 '- '&>o S ';, 

fi " ■■■' " J_ 
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nominations brought into lower ^ 5. How are low denomi- 
nations brought into higher? 6. What are the denomina- 
tions of English mouthy ? 7. What is die use of Troy weight, 

and what are the denominations ? 8. avoirdupois 

weight? the denominations? 9. What distinction do 

you make between gross and net weight ? 10. What dis- 
tinctions do you make between long, square, and cubic 
measure? II. What are the denominations in loiv.j mea- 
sure ? 12. in square measure ? 13. in cubi' mea- 
sure ?** 14. How do you multiply by £?■/ 15. When the di- 
visor contains a fraction, how do you proceed ? lf>. . How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot"! 20. How many 
such feet make a cord? 21. What are the denominations 

of dry measure ? 22. of wine measure? 23. of 

time 1 24. of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how .many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre? 29. How many pounds make 
lcwt?/.'^ 

EXERCISES. 

- 1. In46£.4s., how many dollars? Am. $154. 
2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Ana. 153 crowns, and 9 d. 

— 3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. lfl ]Wi't 2 grs. of gold? Am. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it? 

• Ana. 189 a y^ times.*-'. 

* 3. In 470 boxes of sugar, each 26 lb., how many cwt ?/ 9 

6. In 10 lb. of silver, how many spoons, each weighing ' 
5 oz. 10 pwt? " f 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would jyftke^o .ffUEttf J' 

""wo** ■[" » 6d.7iti« plain/lhat xn n"v wriw 

- . _^ 6 4 down the G <!. wirier the column of 

-.iWfc-W 3 6 pence, and reserve tfcs Is. to be add- 
' ' ■, - . .i n I. ■ - ed in wilh the other shillings. 
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9. There is a room 18 feet in length, 16 feet in width, 
''■ ond 8 feet in height; how many rolls of paper, 3 feet wide, 
and containing 1 1 yards in each roll , will it take to cover the 
.. walls? Ana. 84$. 

10. How many cord feet in it load of wood 6£ feet long, 
2 feet wide, aud 5 feet high : A*s., 4-,^ cord feet. 

. '11. If a ship sail 7 miles an hour, how for will she sail, 
■ at that rate, in 3w. 4 d. 16 h. ? W ■- I X, 
■ ' 12. A merchant sold 12 hhda. of brandy, at $ 2*75 a gal- 
lon ; how much did each hogshead come, to, and to how 
much did the whole amount?.. __ ■"?"'."'■ 

-13, How much cloth, at 7b. a yard, may be bought for 
29£.ls.? 

'' 14. A goldsmith sold a tankard for IOjE. 8s. at the rate 
of fi s. 4 d. per ounce ; how much did it weigh I , -' ' .7. . 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. ; how 
much is it worth at 3 d. per pwt ? /''•'* c . ■-"*",'■ 

16. At $ 0'18 a pound, what will I T*. 2 cwt. 3 qrs. 16 lb 
ol lead come to ? .. j / 

17. Reduce 14445 ells Flemish to ells English. 

J 8. There is a house, the roof of which is 44£ feet in 
length, bjkP20 feet in. width, on each of the two sides; if 
K shingles in width cover one foot in length, how many 
shingles will it take to lay one course on this roof?, if 3 
course* make one foot, how many courses will there be on 

■f one side of the roof/ how many shingles will it take to 

cover one side ?. -^— ' to cover both sides ? 

Ana. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54} miles? fi>/0*f. 

20. How many seconds of time would a person redeem 
in 40 years, by rising each morning £ hour earlier than he 
How does ? , . - ^ ■ ' . 

21. If a man lay up 4 shillings each day,.'Sundays n- > 
cepted, how many "dollars would he lay up in 45 years 'JjTif. . 

22. If 9 candles are made from 1 pound of tallow, how .4 
__ ui&r.y dozen can be made from 24 pounds and 10 ounces ? 

33. if one pound of wool make 60 knots of yam, how 
iav skeins, of ten knots each, may be spun from 4 pounds 

I. What is reducticc: 2. Of bow many y<. in ". '" '^V 11 
duction? 3. Want is understood hy different iieno,-,- * .tm 
r M of money, weight, measure, &c ? 4. How-ta^" "p. i\ 
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OF COMPOUND NUMBERS. 

1t 38. 1. A boy bought a knife for 9 pence, anil a. comb 
for 3 pence; how much did he give for both ? Ant. 1 shilling. 

2. A boy gave '2 s. 6 d. for a slate, and 4 s. 6 d. fur a book; 
how much did he give for both ? 

3. Bought one book for 1 a. 6 d., another for 2 a. 3 d.,* an- 
other for 7 d. ; how much did they all cost ? Am. 4 s. 4 d. 

4. How many gallons are 2 qts. -|- 3 qts. + ' I 1 - ■' 

5. How many gallons are 3 qts. -|- 2 qts. -f- 1 qt + 3 
qta. -f- 2 qts. r 

6. How many shillings are 2 d. -f- 3 d. + 5 d. + 6 d. -f- 7 d. ? 
.7. How many pence are 1 qr. -j- 2 qrs. -+• 3 qrs. -f- 2 qrs. 

-f 1 qr. ? 

8. How many pounds are 4 a. -f 10 a. + 15 s. -f-'ls-r 

9. How many minutes are 30 sec -j- 45 sec. -f- a sec. ? 

10. How many hours ore 40 miu. + 25 min. + 6 min. ? 

11. How many days are 4 h. -f- 8 h. -J- 10 b. -f: 20 b. ? 

12. How many yards in length are 1 f. -+• 2 f. + 1 f- ? 

13. How many feet are 4 in. + 8 in. + 10 in. -f- 2 in. 
4-1 in.? 

14. How much is the amount of 1 yd. 2 ft. 6 in. + 2 yds. 
1ft. 8 in.? . 

15. What is the amount of 2s. 6d. +4 s. 3d.-j-7s. 8d.? 

16. A man has two bottles, which he wishes to fill with 
wine; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them? 

17. A man bought a horse for 15 £ . 14 s. 6 d., a pair of 
oxen for 20J5. 2s. 8. d., and a cow for 5 £. Gs.4d.; what 
did he pay for all? 

When the numbers- are large, it will be most convenienl 
to write them down, placing those of the same kind, or de- 
nomination, directly under each. other, and, beginning with 
those of 1 e least value, to add up each kind separately. 

OPERATION. In this example, adding up the 

£■ *■ rf - column of pence "~ ' ' 
15 14 6 t0 fc ie r 7nr„. 

20 • 2 S a A, it in plain,' 

. . 5 6 4 down t i, e g j. , 

*,.* ~^t 3 G pence, and resei 
" ■■ TT—— . ed in with the oth 



:, we find ilio iim<.;tnt 


which L.;i.:c= 1 s. 


that we n-t .rriw 


inder the column of 


-vt- tax 1 s. to be add- 


athtr shillings. 
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V 

irss. r 



Next, adding up the column of shillings, together with 
the 1 a. which we reserved, we find the amount to be 23 s 
— 1£. 3s. Setting the 3s. under its own column, we add 
the 1 £ . with the other pounds, and, finding the amount to be 
41 £ ., we write it down, and the work is done. 

Arts. 41 £. 3 s. 6 d. 

Note. It will be recollected, that, to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying for that number: 
thus, between pence and shillings, we cany for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule Jot the Addition of Compound Numbers : 

I. Write' the numbers to be added bo that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes of 
the same to make one of the next higher denomination. 
Proceed in this manner with all the denominations, till yon 
come to the last, whose amount is written as in simple num- 
bers. 

Proof. The same as in addition of simple numbers. 



EXAM 

£. t. d. VT. 

46 11 3 2 

16 7 4 
638 19 7 1 


PLES FOB PRAC 
£. ». <*.' 

72 9 6£ 
18 loj 
36 16 5J 


riCE. 

£- 

183 

8 


19 
17 
15 


d. 
4 
10 

4 










ih. ox. pat. gr. 
86 7 10 11 
42 6 9 13 

81 7 16 15 


Trot Weight. 

6 14 9 
8 6 16 
3 11 10 


3 


13 
7 


gr- 

18 
16 

4 




'■- ■ 





Bought a silver tankard, weighing 2lb. S<m\."b silver*'. | 
cup, weighing^oz. 10 pwt, and a silver thimble,-i£eij!j | >->>2 ij 
2 jiwfc 13 gr*'} what was the weight of th« whole J ■ *" ' ^1 

. ../''■»' . ■ i_ 



addition or compound numbers. 8l 

Atoibdupois Wciobt. 

•(. or. 16. oi. dr. not. qr. lb. at. At 

16 3 18 6 14 



25 2 II 



7 16 25 11 


9- 





//'. 3. 



A man bought 5 loads of hay, weighing as follow), viz. 
23cwt ( =1 T. 3cwt)2qra. 171b. ;,21cwt 1 qr. 16 lb. ; 
19cwt qr. 24 lb.;, 24 cwt 3qrs. ; II cwt Oqr. lib.; 
how many tons in the whole i i 1 - - .■ ■ . (- . ;' . 

Cloth Me a surf. 
yds. gr. rb. E. FL jr. na. E. En. jr. na. 



There are four pieces of cloth, which measure as follows, 
viz. 36 yds. 2qrs. 1 na.; 18 yds. lqr. 2 na. ; 46 yds. 3qrs. 
3 na.; 12yds. Oqr. 2 na. ; how many yards in the whole? 

Loko Measure. 
Dig. mi. far. r. ft. in. bar. Jit. fur. fei. 

59 46 6 29 15 10 2 3 7 

216 39 1 36 14 6 1 
676 53 7 24 9 8 1 8 6 27 



Land or Square -Measure. 
Pol. ft. in. 
'36 179 137 
19 248 119 29 1 28 93 85 

12 AS 75 416 2 31 128 ]I9 
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Tli ere are 3 fields, which measure as follows, viz. 17A. 
3r. 16 p.; 28 A. S r. IS]). ; 11 A. Or. 25 p.; how much 

laud in the three fields? *. " ■'- - / - / '.'. 

Solid or Cubic Measure. 



Ton. ft. in. 
29 36 1229 
12 19 64 
8 11 917 


yds. ft. in. 

75 22 1412 
9 26 195 
3 19 1091 


hhd 

2 

1 
2 


37 
59 
(J 


37 119 
9 110 

48 127 


: ' ,: \-:'' . ^-fct. 


>?. -s. ?>*. 


,- (\ fon>. 


Hhd. gal. qts. 

51 53 1 

27 39 3 

"* 9 13 


Wine Measure. 
pts. Tun. 
1 37 

19 

1 28 


fti. 

2 

1 
' 



A merchant bought two casks of brandy, containing as 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? . { . . ■■-(.. 

Dry Measure. 

All*, p. at. pt. Ck. bus. p- qf- 

36 2 5 1 48 27 3 5 

19 3 7 6 29 1 7 



57 11 3 6 23 55 11 40 3 1 5 

84 ' 9 2 16 42 18 16 7 4 

32 6 5 5 18 6 27 6 2~tf 
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IT 39. 8CHTBACTION OF COMPOUND MIJMBKRft. 89 

SUBTRACTION 

OF COMPOUND NUMBERS. 

TT 30. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; bow much did he gain by the bargain ? . . 

2. A boy bought a slate for 2 s, 6 d., and a book for 3 s. B d. , 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
bow mitcb did he (hen owe him ? ■ 

4. Bought two books; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the difference of their 
eosts ? : 't . ( . 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? ,' - 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gal. — (less) 2 qts. ? 

4 gal. — 1 qt ? 4 gal. — 1 gal. 1 qt ? 4 gal 1 gal. 2 qts. ? 

4 gal. — I gal. 3 qts. ? 4-gsJ. — 2 gal. 3 qts, ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? i 

'8. How much is 1 ft. — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3 in. — I ft. 6 in.? 7ft. Sin. —4ft. 2 in.? 7 ft 8in. — 5 it 
10 in. ? 

9. What is the difference between 4J2. 6 s. and IJE. 8 s. ? 

10. How much is 3£. — (less) Is.? 3.£. ■- 2 s. ? 3£. 

— 3s.? 3£. — 15s.? 3£.4s. — 2i2. 6s.? 10£. 4 s. — 
5£ . 8. s ? 

11. A man bought a horse for 30£.4s. 8d., and a cow 
for 5£. 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. a s the two numbers are large, 

\r j oA '', a it will be convenient to write 

*~* s ! * ■ thm. down, Die le«. undents 

&l/,«W,_5_14_fj ,_ pen ; e undcr pence] Rhi| _ 

Ana. 24 10 2 lings under shillings, &c. We 
may now take 6 d. from Sd., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple niim- 
feiws, 1 from the pounds, = 20 s., which joined to the 4 s. 
makes 21s., from which taking 14s. leaves 10s., which we 
set down. We must now earry 1 to the 5£., making 6J-, 
which -taken from 30£. leaves 24 £., and the work is done. 
tvtb. ."He most convenient way in borrowing is, to sub- 
H* 
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tract (he subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 

in (lie form of a Rule Jot the Subtraction of Compound Nwu- 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each othei. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as iu subtraction 
of simple numbers. 

III. If the lower number of any uenomination be greater 
than the upper, borrow as many units as make one of the 
next highfci denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together. 
as iu subtraction of simple numbers ; if the work be light, 
the amount will be equal to the minuend. 

EXAMPLES FOR PRACTICE. 

1. A merchant sold goods to the amount of I36£. 7 s. 6£d., 
and received in payment 50£. 10 s. 4Jd; how much re- 
mained due? Arts. 85£. 17s. IJd. 

2. A man bought a farm for 12S6£. 10 s., and, in selling 
it, lost 87£. 10s. 6 d. ; how much did he sell it for? 

Am. 1168£. 19s. 6d.' 

3. A man bought ahorse for 27£. and a pair of oxen for 
19£ . 12 s. &j[ d. ; how much was the horse valued more than 
the oxen? - ■■■ > 

4. A merchant drew (hftii a hogshead of molasses, at one 
time, 13 gal. 3 qts. ; at another time, 5 gal. 2qts. -lpt. ; 
what quantity was there left ? Ana. 43 gal. 2 qts. I pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained \s tin, . 
cask; how much was the leakage ? , 

6. There was a silver tankard which weighed 3 lb. A oz. ; 
the lid alone weighed 5oz. 7pwt. 13grs.; how c-'ch iiid 
the tankard weigh "-*•' -■>■■'-> ^ 



reigned 5 oa.- Tmvt. 13grs.; how c-'ch md v 
gh without the lid? - '•■ ' "J 
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-7. From 15 lb. 2oz. 5pwt. take 9 oz. Spwt lOgrs. 

- 6. Bought a hogshead of sugar, weighing 9 Cwt 2 f|rs 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 or. 
XI lb. Sot,; 2 qrs. 18lb. 10oz.; 25lb.6oz.; what was the 
weight of sugar. which remained unsold ? 
, .. 'Ana. S cwt. 1 qr. 17lb. 11 oz. 

9. Bought a piece of black broadcloth, containing 3G yds, 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue I — ..'. £.■ 

10. From28miles,5fur. 16 r. take 15 m. 6 fur. 26 r. 12ft. 

11. A farmer has two mowing fields; one containing 13 i 
icres 6 roods; die other, 14 acres 3 roods: he has two i 
pastures also; one containing 26 A. 2 r. 27 p. ; the other, . 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
muwiug? v ""* — ,^ — " -*, 

•I2. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
Due time, B cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was- the quantity of wood left ? ^ . ■. > 

14. How many days, hours and minutes of any year will 
he future time on the 4th day of July, 20 minutes past 3 

., o'clock, P. M. ? Ana. 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the. difference between the 
past and future time of that month ? . •/ — . - ' ■ 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (It 37.) 

Ol'EHATlON. 

, n J 1827. Istm. 2d day. Note. In casting in- 

(1826. 12 28 terest, each month is 

Ana. ~ Tda'yl reckoned 30 days. 

17. A note, bearing date Oct. 20th, 1823, was paid April 
25th, 1S'25 ; how long was the note at interest ? - ■ . ' 

.. 11. n'hat is the differenceof time from Sept. 29, 1816, to 

\p.il 2.1, i^lS? • Asa. 2y..6m.3d 

11. I^ndon is Si" 32', and Boston 42" 83' N. latitude, 

n'hst is the di&'ereace of latitude between the two places ? 

Aiu. 9 e 9'. 

Coo*: ^_ 
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20. Boston is 71° 3', and the city of Washington is 77" 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Aaa. 6° 40'. 

21. The island of Cuba lies between 74" and &5° W. lon- 
gitude; how many degrees in longitude does it extend? // 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ingll"? 

Nole. The circumference of the earth being 360", and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time ; consequently, 
1" of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 
From these premises it follows, that, when there is a dif- 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 15°, the difference in time 
will be 1 hour, the place easterly having the time of the dat 
I hour earlier than the place westerly, which must be par- 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question, 

11" Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

~ it will be 16 minutes past 11 o'clock 

44 mtnata. ftt the most , vest e"rn extremity. 

2. Boston being 6" 40' E. longitude from the city of. 
Washington, when it is 3 o'clock at the city of Washington, 
what is tile hour at Boston ? 

Arts. 26 minutes 40 seconds past 3 oVInck.. 

3. Massachusetts being about 72", and the Sandwich 
Islands about 135" W. longitude, when it is 28 minutes past 
6 o'clock, A. M. at the Saiidnnch Islands, what will be the 

_Jtpnr in Massachusetts ? .. Am. ;; c-ciock at nouu. 



i 
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Mtr£TIPtXCATiO?I^4 DIVISION 

• OF COMPOU^^U^BffR^/ 

IT 41. 1. A man bought 2 yards of cloth, at 1 s. 6 d. pci 
yard; what was the «&t ? _^' j, 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? t — { 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 3 -^- t ■ 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? ,'. 

6. A man has five bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they all contain ? // - 3 -/ 

6. A man has 1 1 gal. 3 qts. 1 pt of wine, which he would 
divide equally into five bottles ; how much must he put into 
each buttle ? 

7. How many shillings are 3 times 8 d. ? **- — 3 X 9 o". > 

3 xlOd.?:-— 4 X 7j.p _^i_7 x6d-^ ^ 10 X 

9>d.? % ^^-2 X 3qrs. ? 5x2qrs.? o - . - . 

8. How much is one third of 2 shillings ? £ of 2 s. 

3d.?- ^of 2 s. 6d.? ^of 2 s. 4d. ? £of3s. 

6d.?-i-^^ r of/s.6d. ? r £of l£d.?.- £of2£d.? 

9. At 1J3. 5 tr. fijd. perl 10. If 6 yards of cloth cost 
yard, what will 6 yards of J7J5. 14 s. 4£d., what is the 
cloth cost? Iprice per yard ? 

Here, as the numbers are larj(e, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 

£. *. d.qr. 

15 8 A price of I yard. 

6 number of 'yards. 
Ans. 7 14 4 2 cost of 6 yards. 
6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qrs. over ; we set 
down the 2 >|rs.; then, G times 
8 d. are 48 d., and 4 to carry 
makes 52 d. = 4 s. and 4 d. 
over, which we write down 
ognin, 6 times 5 s. are 30 f 



OPERATION. 

£. t. d.qr. 

6 )7 14 4 2 cost o/6 yards. 
1 5 8 3 price of 1 yard. 
Proceeding after the man- 
•r of short division, G is con- 
tained in 7J2 . 1 time, and 1 £ - 
over ; we write down tlie 
qaotieut, and reduce llie re- 
mainder (l£.) to shillings 
(20 s.,) which, with the givei ' 
shillings, (14s.,) make 34 s. , 
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akes 34 

d 1 to carry 



and 4 to carry 

1£. and 1-h. 
1£. are6J£., 

makes 7 '£ ., which we wrili 
down; and it is plain, that thi 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



' II. Multiply 3£. 4 s. Sd. 

by 7. 
' 13. What will be the cost 

of 5 pairs of shoes at 10 s. 6 d. 

a pair ? 

15. In 5 barrels of wheat, 

each containing 2 bu. 3 pks. 

6 qts., how many bushels ? . 

17. How many yards of 
cloth will be required for 9 
coals, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
'' each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

21. What will be the 
v.'iiKt of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9 cwt. 3 qrs. 21 lb. ? 

25. In 15 load? of hay, each 
weighing 1 T. 3 cwL 2 qrs., 
how many tons? 



6 in 34 s. goes 5 times, and 4 s 
over ; 4 s. reduced to pence 
= 48 d., which, with the 
given pence, {4 d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 10 qrs., 
which, 'with tht given qrs. 
(2) = 18 qrs. ; 6 in lSqrs. goes 
3 times ; and it is plain, thai 
the united quotients arising 
from the several denomina- 
tions, is the real quotient aris- 
ing from the whole compound 
Dumber. 

12. Divide 22J3. lis. 6 d. 
by 7. 

14. At2j£. 12 s. 6 d. for 5 
pairs of shoes, what is that a 

16. If 14 hu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain-? 

18.' If 9 coats contain 39 
yds. 3 qrs . r j H,na., what does 1 
coat COP'"" ? 

If 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 
the weight of each ? 

24. If 139 cwt. 1 qr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
ith 17T. 12 cwt. 2qrs. of 
hay, how much is that to each 



n? 
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When the multiplier, or divisor, exceeds 12, the operations 
of multiplying and dividing are not so easy, unless they be 
cu::iposite numbers ; in that case, we may make use of the 
ccii.ijionent parts, or factors, as was doue in simple numbers, 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 5, (3x6 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (TT 11.) 

OPERATION. 

l' 3 2 

3 one of the factor*. 



15 being a composite num- 
ber, and 3 and 5 its compo- 
nent parts, or factors, we may 
divide 17 T. 12 cwt. 2 qrs. by 
: of these component parts, 
factors, and the quotient 
thence arising by the other, 
which wilt give the true 
answer, as already taught, 
(IT 20.) 



l. net. qr 
One factor, 3)17 12 2 

The other factor, 5) 5 17 2 



5 the other factor. 



17 12 2 the answer. 
/ 27. What will 24 barrels 
of flour cost, at 2JE. 12s. 4d. 

/ 29. What will 112 lb. of 
sugar cost, at 7£d. per lb. ? 

Note. 8, 7, and 2, are fac- 
tors of 112. 

' 31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. lpt. 8g.? 

' 33. What will 139 yardsof 
cloth cost, at Z£. 6 s. fid. 
per yard f 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139=100-f*30-f 9. 

We" may now multiply the 



-4W- 1 3 2 



28. Bought 24 barrels of 
flour for 62 £ . 16 s.; how 
much was that per barrel ? 

30. If 1 cwt. of sugar cost 
3 £ . 7 9. 8 d. , what is that pel 
lb.? 

32. Bought S4 pipes of 
brandy, containing 9468 gal. 
1 qt. I pt. ; how much in a 
pipe? 

34. Bought 139 yards of 
cloth for 46l£. lis. lid., 
what was that per yard ?" 

When the divisor is such a 
nnmberas cannot be produced 
by the multiplication of small 
numbers, the better way is !i ' 
divide after the manner of 

. , Google 
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price of I yard l)y 10, which 

will give the price of 10 yards, 
and ibis product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and tie price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards j thus : 

£. ,. d. 

3 6 5 price of 1 yd. 
10 

33 4 2 price of 10 yds. 



332 1 8 price of 100 yds. 
99 12 6 price of 30 yds. 
29 17 9 price of 9 yds. 



461 11 11 price of 139 yds. 
Note. In multiplying the 
price of 10 yards (33£. 4 s. 
2 d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3jE. 6 s. 
5d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
* mind. 



long division, setting down 
the work of dividing and re- 
ducing in manner as ful- 



695 ( 5 d. 



The divisor, 139, is con- 
tained in 461 £. 3 times, 
(3£.,) and a remainder of 
44J2., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s.,) 
making 891s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 5 times, 
(5d.,) and no remainder. 

The several quotients, 3jE, 
6 s., 5 d., evidently make the 
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OF COMPOUND NCMBKRS. 



The processes in the foregoi 
sen ted ill the form of a 
Rule for the Multiplication of 
Compound Numb era. 

I. When the multiplier does 
tot exceed 12, multiply suc- 
cessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination. 



II. If Ac multiplier exceed 
12, and be a composite num- 
ber, we may multiply first by 
one of the component parts, 
that product by another, and 
so on, if the component parts 
be more than two; the last 
product will be the product re- 
quired. 

III. When the multiple 
exceeds 12, and is not a con 
posite, multiply first by 10, 

' and this product by 10, which 
will give the product for 100; 
1 and if the hundreds in the mul- 
tiplier be more than one, mul- 
tiply the product of 100 by the 
t number of hundreds ; for the 
t tens, multiply the product of 
r ' 10 by the nmnberof tens; for 
the writs, multiply the mvlti- 
t olicmd; and thsse several pro- 
s' ducts will bo the product re- 
V quired. 



ng examples may now be pre- 

RuXE Jot the Division of Com- 
pound Numbers. 

I. When the divisor does 
not exceed 12, in the manner 
of short division, find bow 
many times it is contained in 
the highest denominate n. un- 
der which write the quotient, 
and, if there be a remainder 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite, we may di- 
vide first by one of the com-' 
ponent parts, that quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide after the 
manner of long division, set- 
ting down the work of di- 
viding and reducing. 
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EXAMPLES FOB PRACTICE. 



1. What will 359 yards of 
eloth cost, it 4 s. 7J d. per 

s 3. In 241 barrels of flour, 
each containing 1 cwt, 3 qr. 
9 lb. ; how many cwt ? 
.' 5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pits. ? 

. 3 X 9 X 5 =2 135. 
' 7. What will 35 cwt. of to- 
bacco cost, at 3 s. 104 d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7* days? 



2. Bought 359 yards of cloth 
for83jE.0s.4$d.; whatwas 
that a yard ? 

4. If 441 cwt 13 lb. of flour 
be contained in 241 barrels, 
how much in a barrel ? 

6. If 371 bu. lpk. of wheat 
be divided equally into 135 
bags, how much will each bag 
contain ? 

3. At 759 £. 10 b. for 35 
cwt. of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 reds 
12 feet of stone wall in 7J 
days, hew much is that per 
day ?..'„. ■ ; 



If 4ft. 1. At 10 s. per yard, what will 17849 yards of 
cloth cost? 

Note. Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking aliquot parts of" a higlier denomination, as already ex- 
plained in 'J Prdclice'Y of Federal Money, IT 29, ex. 10. 
Thus, in this" last example, the price 10 s. = £ of a pound ; 
therefore, £ of the number of yards will be the cost in 
pounds. -&£« = 8924 £. 10 s. Ara. 

2. What cost 34648 yards of cloth, at 10 s. or ££. per 

yard? a t 5s. rz JJ2. per yard? at 4s.= jJJ. 

per yard ? at 3 s, 4 d. = $£ . per yard ? at 2 s. 

= -iV £ . per yard ? Am. to last, 3464 £ . 16 s. 

3. What cost 7430 pounds of augar, at 6 d. = J s. per lb ? 

at 4 d. = i s. per lb. ? at 3 d. : ' 

V,. > at 2 3- = i •. per lb. ? 

oer H>. ? 

Am. to the hut, i*£fi 6 .=: 928 s. 9d. = 46£. 8s. 9 d. 

4. At $ IS'75 per cwt., what will 2 qrs. = i cwt. cost ? 

what will 1 qr. = ) cwt. cost ? what will 16 lb. 

= t cwt -cost? ' what will 141bs.~ Jwvt. cost? 

wlml will 8 lbs. — T V cwt - cos '- 1 Ans. to tlielaxt, $V339. 



3 4=1*. per 
■ at li d. = | s. 
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5. What cost 340 yards of cloth, at 12 s. 6 d. per yard ? 

12s.6d. ~10s. (— i£.) and 2 a. 6 d. (= i £■■) i there- 
fore, 

170 £■ = cost at 10 a. per yard. 

42 £,. 10 s. = at 2 s. 6 d. per yard. 

Mi. 212£ 10 a. = at 12 s. 6 d. per yard. 

Or, 
10a.=j£.)340 

2a.6d.=|of I0s.)170J3. at 10 a. per yard. 

42 £. 10s. at 2 s. 6d. per yard. 

Am. 212 £. 10s. atlas. 6 d. per yard. 



supplement to tbs arithmetic of 
compound numbers, 

questions. 

I. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 
tion of compound numbers ? 3. for subtraction of, &c..' 

4. There are three conditions in the rule given for multi- 
plication of compound numbers ; what are they, and the 
methods of procedure under each .' 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed £/ 7. How is the distance of time from one 
date to another found f S. How many degrees does the 
earth revolve from west to east in 1 hour? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two places being 
known, how is the difference in time calculated? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts ■ 

of 1 £.} -ofl-s.? of lewfc? 13. Wtiatisthiv : 

jpauner of operating usual 'y called ? 

C *■ | _ __ — ^ from 

. r imnerator may be considered a 



gum.uwn' vo compound iidjibuu, TT 42. 



EXKKCISES. 
' 1. A gentleman is possessed of 1 J dozen of silver spoons, 
each weighing 3 oz. 5pwt. ; 2 doz. oi teaspoons, each weigh- 
ing 15 pwt. 14 gr. ; 3 silver cans, each 9 oz. 7 pwt ; 2 silver 
tankards, each 21 oz. IS pwt ; and 6 silver porringers, each 
lloz. 18 pwt. ; what is the weight of the whole? 

Ant. 181b. 4oz. 3 pwt 

Note. Let the pupil be required to reverse and prove the 
following examples : 

2. An English guinea should weigh 5 pwt. 6 gr. ; a piece 
of gold weighs 3 pwt. 17 gr.; bow much is that short of the 
weight of a guinea ? . - / — . 

3. What is the weight of 6 chests of tea, each weighing 
3cwt 2qra. 91b.? ;" J ! ~ 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards ? if$~~ 

5. How much brandy in 9 casks, each containing 45 gal. 
3qts. lpt? - -, .- . P -.> / 

6. If 31 cwt 2qrs. 201b. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At4$d.perlb., what costs 1 cwt of rice? •» — :-2cwt? 
3 cwt ? 7t{ >\ ."*-■' 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If SOB cwt of cocoa cost 18 &. 13 s. 4d., what is that 
per cwt. ? what is it per lb. ? - ■ . 

it. What will 9+cwt of copper cost at 5 s. 9 d. per lb. ? ' \* 

10. If 6$ cwt of chocolate coat 72 £. 16 a., what is that ' 
per lb. ? ; 

11. What cost 456 bushels of potatoes, at 2a. 6d. per 
bushel ? 

.Vole. 2s. 6d. isiofl £. (See IT 42.) 

1 2. What cost 86 yard* of broadcloth, at 16; n. per yard ? 
Note. ' Consult TT 42, ex. 5.* - -■ 

13. What cost 7846 pounds of tea, at 7 s. « *■ w>r lb. > 
. at 14 s. per lb. ? at 13 s. 4 d. ? 

• 14. At $ 94'2S per cwt, what will be ihe coat of 2 qr«, 

oTtea? of3qre.? ofUlbs? of211bs.> 

— ofifilbs.? of 24 lbs.? 

what wui 'osidt 1T 42, ex. A aud 3. 

,' .r,Goook . 
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1 5. What will be the cost of' 2 pks. and 4 qts. of wheat, 
at $ I'M per bushel ?_'*£', / 1' , -f 

16. Supposing a meteor to appear so high in. the heavens 
as to be visible at Boston, 71" 3', at the city of Washington, 
77" 43', and at the Sandwich Islands, 155° W. longitude, 
and that its appearance at the city of Washington he at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich kUndaj-Jj mfijiA 5. ft. S'Z 

— ■ — — 7-nt¥**sz^ JLw^w^ L, 

FRACTIONS. 

ff 43. We have seen, (T 17,) that numbers expressing 
whole things are called integers, or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into parts, and that these parts are called fractions, or 
' broken numbers.' 

It will be recollected, (IT H, ex. II,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed third) ; when intofourparts,_/W(ta; when into six parts, 
sixths ; that is, the fraction takes its name or denomination from 
the nmnber of parts, into which the mat is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenths, and 5 of these parts would be S sixteenths, expressed 
& as > A- i The number below the short line, (16,) as before 
taught, (It 17,) is called the denominator) because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it numbers the part.*. 
' The denominalar shows how many pails it takes to make 
trail or whole thing-/ the numerator shows how many of. 
these parts are expressed by the fraction,. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed ? 2 parts ? 3 parts ? 

4 parts ? 5 parts I how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be bis fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction .- 
what fraction or part of the pie will be left? 

It in important to bear in mind, that fractions arise from 
division, (IT 17,) and that the numerator may be considered a 
1* 
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dividend, and the denominator a divisor, and the value of the 
fraction is the quotient ; thus, A is the quotient of 1 (the 
numerator) divided by 2, (the denominator ;) £ is the quo- 
tient arising from 1 divided by 4, and J is 3 times as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, ft fraction is always expressed by the 
sign of division. 

^ , r v ; ^ - " fTla tBb divisor, or tfnurminaf Or. 

* fl. If 4 oranges be eqaftUyVdrrtdW" among 6 boys, what 
par! of an orange is each boy's share ? 

A sixth part of 1 orange is £, and a sixth part of 4 oranges 
is 4 such pieces, = f. ■ Ant. % of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share? if 4 apples, what? if 2 
apples, what ? if 5 apples, wbat? 

5. What is the quotient of I divided by 3 ? of2by3? 

ofIby4? of2by4? of3by4? of5 

by7? of6by8? of 4 by 5? ■ of2byl4? 

6. What part of an orange is a third part of 2 oranges i*i 

one -fourth of 2 oranges? J of 3 oranges? ' 

iofSoranges? iof4? £of2? ■ Jof5i 

^of3? iof2? 

A Proper Fraction. Since the denominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is less than the denominator, the 
fraction is less than a uni/, or whole thing ; it is then called a 
proper fraction^- Thus, $, ft, &c. are proper fractions. 

An Improper Fraction. When the numerator equals or ex- 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is then called an improper fraction. Thus, f, <}, f , -y, 
are improper fractions.' 

A Mixed Number, as already shown, is one composed of ft 
whole number and a fraction. Thus, I4£, 13$, &c are mix- 
ed numbers.' 

7. A father bought 4 oranges, and cut each orange into 6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces; what was each 
one's fraction ? 

Was James's fraction proper, or improper? Why? 
— Was Nancy's fraction proper, er improper ? Wliy ? 
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To changa as improper fraction to a whole or mixed ram&ei. 
.WMu It is evident, that every improper fraction must 
contain one or more whole ones, or integers. 

1. How many wkoU apples are there in 4 halves (£) of 

snappish - inf? inff ■ in -y ? in 

^? in*/? -u-in-iga? inAftf 

2. How man]' yards in § of a yard? in J of a yard? 

inf? inf? — — inJ#? ■ in-£? : "» 

^? tajf.} in,*?? iny? . 

3: How many bushels in 8 pecks ? that is, in J of a bushel? 

hi-y? in^L? . m i^.i ha^.? in 

IJA? in-^W 

This finding how many integers, or whole things, are con- 
tained in any improper fraction, is called reducing an impro- 
per fraction la a whole or mixed number. 

4. If I give 27 children i of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
OPERATioH. dividingthe numerator, 27, (= the num- 

^\ 2 7 ber of parts contained in the fraction,) by 

the denominator, 4, (eh die number of 

Ant. 6£ oranges. parts in 1 orange,) will give the number 
of whole oranges. 
Hence, (To reduce an improper fraction to a whole or mixed 
number, — Rule : Divide the numerator by the denominator ; 
the quotient will be the whole or mixed number.! 

EXAMPLES FOR PRACTICE. 

5. A man, spending £ of a dollar a day, in 83 days would 
spend ^ of a dollar ; how many dollars would that be ? 

Ana. $131. 

6. In l %i t otwa hour, how many whole hours? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the.same as if it had been, In 1417 minutes, 
how many hours ? Am. 23g& hours. 

7. In ^sp of a shilling, how many units or shillings ? 

Ans. 730-^4, shillings, 

8. Seduce Hjj * to a whole or mixed number. 

9. Reduce J*, JflrS fjft, *}$§, V#f% to whole or mix- 
ed numbers. 
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To redact a whole or mixed number to an improper fraction, 

V 45. We have seen, that an improper fraction may be 

changed to a whole or mixed number ; and it is evident, 

that, by reversing the operation, a whole or mixed number 

may be changed to the form of an improper fraction. 

1. In 2 whole apples, how many halves o( an applet Ana. 4 
halves; that is, J. In 3 apples, how many halves? in 4 
apples? in 6 apples? in 10 apples? in 24 ? in 60? in 
170? in 492? . 

2. Reduce 2 yards to thirds. Ant. f. Reduce 2$ yards to 

thirds. Ana. f. Reduce 3 yards to thirds. 3£ yards. 

■ 3j yards. 5 yards. 5$ yards. G| 

3. Reduce 2 bushels to fourth*. 2£.bu. 6 bushels. 

6| bushels. 7£ bushels. 25| bushels. 

- 4. In 16-]^ dollars, how many -fa of a dollar? 

<t£make 1 dollar: if, therefore, we multip'y 16 by 12, that 
is, multiply the whole nwJier by the denomi jnlor, the product 
will be the number of 12jhs in 16 dollars : 16 X 12 = 192, 
and this, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, ^f of a 
dollar, Answer. 



192 = 12ths in 16 dollars, or the whole number. 
5 = 12ths contained in the fraction. 

197 — J^, the answer. 
Hence, To reduce a mixed number to an improper frac 



: Multiply the whole number by the denominator 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES FOR PRACTICE. 

6. What is the improper fraction equivalent to 232$ hours? 
Am. 1 ^ l of an hour. 
6. Reduce 730.& shillings to 12lhs. 

As T ^ of a shilling is equal to 1 penny, the question is evi- 
dently the same as, In 730 s. 3 d., how many pence ? 

Ana. &{p of a shilling ; that is, 8763 pence. 
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7. Reduce 1JS. "H. 8^fc, 4t^r f and 7*H to iwpropw 
fractions. 

8. In 156££ days, how many 24(hs of a flay? 

Ant. *ffl = 3781 hours. 

9. In 342JJ gallons, how many 4tiis of a gallon t 

An*. J^V- 1 oi ' * gallon = 1371 quarto. 

To reduce a fraction to its lowest or most simple terms. 

II 46. (The numerator and the denominator, taken to- 
gether, are called the lersw of the fraction. ) 

If J of an apple be divided into 2 equal puts, it becomes jf. 
The effect on the fraction is evidently the same as if we had 
multiplied both of its terms by 2. In either case, the parts 
are made 2 tunes as M*nr as they were before ; but they are only 
half as large; for it will take 2 times as many fourths to 
make a whole one as it will take halves ; and hence it is 
that j is the same in value or quantity as £. 

J is 2 parts; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes f . Hence, i — £ — j, and the 
reverse of this is evidently true, that £ = $ =r J. 

It follows therefore,, by multiplying or dividing both terms of 
hit pactum by the same number, we change its terms without 
altering its value, j 

Thus, if we reverse the above operation, and divide both 
terms of the fraction f by 3, we obtain its equal, j ; dividing 
again by 2, we obtain £, which is the most simple form of the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing | into its equal X is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any number which will divide them, 
both without a remainder, and the quotient thence arising in the 
same manner, and soon, till it appears that no number greater 
than 1 tcill again divide them. 

A number, which will divide two or more numbers with- 
out e remainder, is called a common divisor, or common men- 
tare of those numbers. The greatest number that will do 
this is called the greatest common divisor. 
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1. What wart of an acre are 138 rods > 

One rod is T J, of an acre, and 128 rods are T gjj of an 
acre. Let us reduce this fraction to its lowest terms. We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fraction to its equal J$. Again, 
we find that 8 is a divisor common to both terms, and, di- 
viding, we reduce the fraction to its equal $ , which is now 
in its lowest terms, for no greater number than 1 will agait 
measure -them. The operation may be presented thus : 

v 128 ^iS2 4 
4 )l60 := 40 = 6 * " ""*> Mm>er - 

2. Reduce tflfl, ^fr, #%, and HtJ to their lowest terms. 

Aita, £, £, J, and J. 

Note. If any number ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
hy5. 

3. Reduce *«8, ^&> #£, and ft to their lowest terms. 

IT 47. Any fraction may evidently be reduced to its lowest 

terms by a single division, if we use the greatest common 

divisor of the two terms. The greatest common measure of 

any two numbers may be found by a sort of trial easily made. 

Let the numbers be the two terms of the fraction 4-$§. The 

common divisor cannot exceed the less number., for it must 

measure it We will try, therefore, if the less number, 128, 

which measures itself, will also divide or measure 160. 

l9ftliRr.fi 128 iD 160 S ** l time » and 32 Te - 

19« main ' 128 » therefore, is not a divisor of 

_ 160. We will now try whether this re- 

82)128(4 mamder be not the divisor sought; for if 

128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 4* 32. 32 in 128 goes 4 times, with- 
out any remainder. Consequently, 32 is a divisor of 12H and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number greater than their difference, 
that is, greater than 32, can do it, 

, Comic 
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Hence (Ac rufe for fading the grtatettCtomman divuor of 
two mmbert :-4-Divide the greater Dumber by the leas, tad 
that divisor by the- remainder, and so on, always dividing 
the last divisor by the last remainder, 'till nothing remain.. 
The, last dmeor will be the greatest common divisor required.* 

Nate. It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

- 4. Find the greatest common divisor of the terms of the 
fraction $■$, and, by it, reduce the fraction to its lowest terms. 
OPERATION. 
21)35(1 
21 

~14)21(1 
14 

Greatest An*."^ 14(2. Then, ?)|l=f •*»* 

5. Reduce -ffc to its lowest terms. Ans. ^f. 
Note. Let these examples be wrought by both methods ; 

by several divisors, sad also by finding the greatest common 
divisor. 

6. Reduce -ftSV to itH lowest terms. CA.A./C Ant. j. 

7. Reduce £{$ to its lowest terms. $*T Am. f. 

8. Reduce ^tffi to its lowest terms. g\g Ant. j-JJ. 

9. Reduce £f£f to its lowest terms. Am. £. 

To divide a fraction by a whole manbtr. 
TT 48. 1. If 2 yards of cloth cost 1 of a dollar, what dees 
1 yard cost ? how much is f divided by 2 ? 

2. If a cow consume J of a bushel of meal in 3 days, how 
much is that per day ? J -=- 3 = how much ? 

3. If a boy divide % of an orange among 2 boys, how much 
will he give each one ? 4 ■+■ 2 = how much t 

4. A boy bought 5 cakes for ^ of a dollar; what did 1 
cake cost? fj-t- 5 = hoiv much? 

-' " . r Coo^le 
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8. K 1 tmcheli "ef apples cost f of a doHar, what 1b that 
per bushel? 

1 bushel is the half of S bushels ; the half of | is *. 

Ana. \ dollar. 

9, If 8 horses Consume Jf of a ton of hay in a mouth, 
what will 1 horse consume in the same time ? 

f ij are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. | Am. A of a ton. 

7. If J} of a barrel of dour be divided equally among 5 
families, how much will each family receive ? 

J j is 25 parts ; 5 into 25 goes S times. Ana. ^ of a barret. 

The process in the foregoing examples is evidently di- 
viding a fraction by a whole number j and consists, as may 
be seen, in dividing the numerator, (when it can be done 
without a remainder,) and under the quotient Writing the 
defivminator. But it not (infrequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided J of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

£ of a dollar divided into 2 equal parts will be 4ths. 

Ana. He gave J of a dollar to each. 

9. A mother divided £ a pie among 4 cbfHren ; what part 
of the pie did site give to each ? ^ + 4= how much ? 

10. A boy divided f of an orange equally among 3 of his 
companions; what was each one's share? £ ~ 3 — how 
much? \\j^ 

11. A man'aislSjfd £ of an apple equally between 2 chil; 
area ; what part did he give to each ? f divided by 2 = 
what part of a y/koln one > 

$ is 3 parts : if each of these parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to tike other : but 4lhs divided into 2 equal parts, 
become Sths. The parts are now twice to many, but they 
are only half to large ; consequently, f is only half so much 
as |. Am, § of an apple. 

In these last examples, the fraction has been divided by 
rwlliplying the demminatvr, without changing the numerator. 
The reason is obvious; for, by multiplying the denominator 
tiy any number, the parts are made so many times mailer, 
sine* it will talis so many more of them to make a whola 
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one; and if no more of these smaller parts be taken than 
were before taken of the larger, that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less, 

TT 49. (Hence, -we have Two waja to divide a fraction by 
■a whole number*— 

I.Qheide the numerator by the whole number, (if it will 
contain it without a remainder.) and under the quotient write 
the denominator. — Otherwise} 

II.' Multiply the denominator by die whole number, and 
over the product write the numeratW 

V EXAMPLES FOR PRACTICE. 



1. If 7 pounds of coffee cost 3 

; produce 24 bushels, ' 



per pound ? #£ -r- 7 = how 

2. If £g of an acre produce 24 bushels, what part of 
acre will produce 1 bushel ? j| -=- 24 = how much ?— ^ „ 



If 12 skeins of silk cost ft of o dollar, what is that a 
skein ? 4$ -M2 = how much ? ~L2- 

4. Divide | by 16. '***- 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and the quotient thence arising by the 
other; thus be may frequently shorten the operation. In 
the last example, 16 = 8 X 2, and£-f> 8 = i, and 4-r-2 
= tV Ant. A 

5. Divide ■& by 12. Divide ^ by 21. Divide f| by 34. 
G. If 6 bushels of wheat cost $ 4$, what is it per buahel ? 
Note. The mixed number may evidently be reduced to 

an improper fraction, and divided as before. 

Asis. I f — -ff of a dollar, expressing the fraction in its 
lowest terms. (IF 46.) 

7. Divide $ m by 9. Quot. A <«" * dollar. 

8. Divide 12$ by 5. Quot. ifi — 2*, 

9. Divide 14 J by 8. Quot. Iff 

10. Divide 184$ by 7. Asa. 2&fy. 
Note. When the mixed number is large, it will be most 

convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and, -after di- 
viding, annex the quotient of the fraction to the quotient of 
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the whole number; thus, in the last example, dividing 184 j 
by 7, as in whole numbers, we obtain 26 integers, with 2j 
= j remainder, which, divided by 7, gives A, and 26 4- -A 
= 26A, Am. 

'11. Divide 2786+ by 6, Am. 464S. 

^■12. Mow many times is 24 contained in 7646 W? 

,13. How many times is 3 contained in 462 j? 

Am. I54J. 

To multiply a fraction by a whole number. 

IT GO. 1. If 1 yard of cloth cost i of a dollar, what will 
2 yards cost ? % X 2 == how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days? J X 3 = how much? 

3. A boy bought 5 cakes, at $ of a dollar each ; what did 
he give for the whole ? f XB = how much? 

4. How much is 2 times £? 3 times 1? 3 

times f ? 

5. Multiply $ by 3. ■ | by 2. $ by 7. 

6. If a man spend £ of a dollar per day, how much will 
he spend in 7 days? 

$ is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, fy = Sf in 7 days. 
Hence, we perceive, a fraction is multiplied by multiplying the 
numerator, without changing the denominator. 

But U has been made evident, (If 49,) that multiplying the 
denominator produces the same effect on the valve of the frac- 
tion, as dividing the numerator: hence, also, dividing the de- 
nominator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the termt of the fraction is to be multiplied, the 
same result will be effected by dividing the other ; and where 
one term is to be divided, the same result may be effected by 
multiplying the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At A, of a dollar fori pound of sugar, what will II pounds 

MuiHpIyiiig thri numerator by II, we obtain for the pro- 
duct gj z^ $ »\f a dollar for the answer. 
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IT 61. But, by applying the above principle, and dividing 

the denomnui/or, instead of multiplying the nrmiero/or, we at 
xince comejto the answer, £, in its lowest terms. Heme, 
[there are two ways to multiply a friction by a whole nutabea: — 

I. ttiioidc the denominator by the whole number, (when it 
can W done without a remainder,) and over the quotient 
write ihe numerator. — Otherwise! 

ll.CMuttiply the numerator by the whole number, and un- 
der thf product write the denominator. 1 If then it be an 
improper fraction, it may be reduced i&\ whole or mixed 
number. .' 

EXAMPLES FOR PRACTICE. 

1. If 1 man consume $\ of a barrel of flour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans. to the last, 1£ barrels. 

■*■ 2. What is the product of -fa multiplied by 40 ? -^ X 
40 = how much ? Ans. 23jJ. 

3. Multiply va b y l2 - — b y 18 - — b y 21 - — b y 

86. by 48. by 60. 

Note. When the multiplier is a composite number, the 
puptl will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12 X 5; 
therefore, ■& X 12 = 4£, and |£ X 5 = f£ =: 5^, Am. 

4. Multiply 5£ by 1. Ans. 40*. 

Note. It is evident, that the mixed number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will usually be shorter, 
to multiply the fraction and whole number separately, and 
add the results together. " Thus, in the last example, 7 times 
5 are 35 ; and 7 times | are ^ = 5 J, which, added to 35, 
make 40£, Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

0. What will 9J§ tons of hay come to at $ 17 per ton ? 
* Ans. Hiteft. 

. 6. If a man travel 2^ miles in 1 honr, how far v -U he 
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travel In 6 houn I — in 8 hours ? . in 12 hours ? — 

in 3 days, supposing he travel 12 hours each day? 

Am. to the last, 77£ miles. 
Note. The fraction is here reduced to its lowest terms ; 
the same will be done in all following examples. 

To multiply a whole number by a fraction. 

V &9. 1. If 36 dollars be paid for a piece of cloth, what 
costs J of it f 36 X f- — how much ? 

{ of the quantity will cost £ of the price ; ■ 2 a time 36 dol- 
lars, that is, J of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
. times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Ana. 27 dollars. 
Prom the above example, it plainly appears, that the ob- I 

ject in multiplying by a fraction, whatever may be the tiauhpli- i 

cand, it, to take out of the multiplicand a part, denoted by the. 
multiplying fraction; and that this operation is composed of 
two others, namely, a division by the denominator of the 
multiplying fraction, and a multiplication of the quotient by j 

the numerator. It is matter of indifference, as it respects | 

the result, which of these operations precedes the other, foi 
36 X 3-!- 4 = 27, the same as 36 -4-4x3 = 27. 

Hence, — To multiply by a fraction, whether the multiplicand 
be a whole number or a fraction, — 

RULE. I 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply the quotient by the numerator ■ 
or, (which will often be found more convenient in practice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmentation or increase, as in whole 
numbers; for, .when the multiplier is less than unity, it will 
always require ^fae product to be less than the multiplicand,/ 
to which it would be only equal if the multiplier were 1. " 

We have seen. (IT 10,) that, when two numbers are multi- ' 

plied together, either of them may be made the multiplier, 
without affectjng the result. In the last example, therefore, 
instead of multiplying 16 by $, we may multiply f *y 16 ,' 

(IT 51),) ami the result will be the same. jj 
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EXAMPLES FOR PRACTICE. 

2. What will 40 bushels of com come to at j of a dollar 
per bushel ? 40 X J = how much ? 

3. What will 24 yards of cloth cost at jj of a dollar per 
yard ? 24 X g = how much ? 

4. How much is Jof 90? % of 369? f ff of45i' 

5. Multiply 45 by fa. Multiply 20 by £. 

7\» multiply one fraction by another. 

IT S3. 1. A man, owning £ of a ticket, sold $ of lib 
share; what part of the whole ticket did he sell? ij uf | u 
how much ? 

We have just seen, (IT 53,) that, to multiply by a (ruction 
is to divide the multiplicand by the denominator, and to multi- 
ply the quotient by the numerator. £ divided by 3, the de- 
nominator of the multiplying fraction, (IT 49,) is fa, which, 
multiplied by 2, the numerator, (IT 51,) is fa, Aut 

The process, if carefully considered, will be found to con- 
sist in multiplying together the two numerator* for a new nit- 
meratoTf and the two denominators for a new denunitnakir. 

EXAMPLES FOR PRACTICE. 

2. A man, having J cf It dollar, gave $ of it for adinner; 

what did the dinner cost him-? Ans. £ doilar. 

-j^-A Multiply J by f^tvlultiply fa by £. Product, &. 

4. How much is { ff £ <*f i of j ? 

JVbte. Fractions like the above, connected by the word 
of, are sometimes called compound fractions. The word op 
implies their continual multiplication into each other. 

*"■ *lt=A> 

When there are several fractions to be multiplied con- 
tinually together, as the several numerators are factors of the 
new numerator, and the several denominator* are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both terms, on the 
principle explained in IT 46. Thus, in the last example, £, 
l> h ii we nnd a 4 and a 3 both among the numerators a>:d 
among the denominators; therefore wc drop them, multiply- 
ing together only the remaining numerators, 2 X ?— N, 'or 
a new numerator, and the remaining denominators, o x 8 = 
40, for a new denominator, making ^J — $j, <da*. as before. 
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5. if of (of? of J of A of Jofg --= how much? Ans. -ft,. 

6. What is the continual product of 7, J, f of £ and 3 J ? 

JVbrt. The integer 7 may be reduced to the form of as 
improper fraction by writing a unit under it for a denomina- ' 
tor, thus, \ .■■ Am. 2fJ 

7. At ^ of a dollar a yard, what will } of a yard of cloth 
cost? 

8. At 6} dollars per barrel for flour, what will -fa of a, bar 
rel cost ? 

6f = V-; AenVXft = tH=*m Aw- 

9. At J of a dollar per yard, what cost 7$ yards ? 

Ana. #6££. 

10. At $2£ per yard, what cost 6£ yards ? Ana. $ 14JJ. 

1 1. What is the continued product of 3, g, J of £, 2-f , and 
■fi off oft? - ^ns. jfg, 

IT 54. The Rule for the multiplication of fractions may 
note be presented at one view : — 

I. To multiply a fraction by a whole number, or a whole 
number by a fractwti i -i.Dvoide the denominator by the whole 
number, when it can be* done without a remainder ; other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. J »*V» 

II. To multiply a mixed number by^twhole number, — Multi- 
ply the fraction and integers, separately, and add their pro- 
ducts together. 

III. To multiply one fraction by another, — Multiply together 
the numerators for a new numerator, and the denominators for 
a new denominator. 

Note. If either or both are mixed numbers, they may first 
be reduced to improper fractions. 

EXAMPLES FOB PRACTICE. 

1. At $$ per yard, what cost 4 yards of cloth ? — — 5 

rd s . ? 6 yds. ? 8 yds. ? 20 yds. ? 

• Am. to the. last, $15. 

2 Multiply 148 by }. by $. by ^. by -fa. 

Last product, 44-fV 

3 If if-ft tons of hay keep 1 horse through the winter, 
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how much will it take to keep 3 horses the game time? — 
7 horses f 13 horses ? Ans. to last, 37-^ tons. 

4. What will 8/ 3 barrels of cider come to, at $ 3 per 
harrel ? /J^J 

5. At $t**;<ercwt, what will be the cost of 147 cwt? 

6. A owned | of a ticket ; B owned ft of the-same ; the 
ticket was so lucky as. to draw a prize of $ 1000 ; what was 
each one's share of the money ?.**;& £?■» */„_ -i , - ■> 

7. Multiply £ of $ by £ of t- ' Product, i- 

8. Multiply 7Aby 2^. Product, 154. 

9. Multiply .|by 2§- Product, 2J. 

10. Multiply J of 6 by g. Prodwrf, 1. 

11. Multiply J of 2 by J of 4. ■ Product, 3. 

12. Multiply continually together £ of 8, f of 7, $ of 9 
and | of 10. • Product, 20. 

13. Multiply 1000000 by f . Product, 5555554. 

To divide a whole number by a fraction. 
IT 55. We have already shown (IF 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number by a fraction. 

1. A man divided $9 among some poor people, giving 
them J of a tjollar each; how many were the persons who 
received the money ? 9 -=- f = how many ? 

1 dollar is f , and 9 dollars is 9 times as many, that is, ^ ; 
then £ is contained in -^ as many times as 3 is contained 
in 36. , Ana. 12 persons. 

That is, — Multiply the dividend by the denominator of the 
dividing fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2. How many times is £ contained in 8 ? 8 ■+■ % = how 
many ? 



Numerator, 3)40 

-* Quotient, 13$ limes, the Answer. 

',To multiply by a fraction, we have seen, (IT 52,) implies 
two operations— a &ni«oii and a multiplication; so, also, to 
divide by a fraction implies two operations — a multiplication 
and a division. 

. r Coo^le 
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IT 99. Division is the reverse of multiplication. 

To multiply by a fraction, I To divide by a fraction, 



whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tient by the numerator. | 

Note. In either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 

.'12 divided by }, the quo- 
tient is 16. t 



whether the divider*! be a 
whole number or a fraction, 
we multiply by the denomina- 
tor of the dividing fraction, 
and divide the product by the 
numerator. 



12 multiplied by {, the pro- 
duct is 9. " 

( In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 52,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than 1., 



division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater number 
of timet; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is more than 1. 



EXAMPLES FOB PRACTICE. . 



s £ contained in 7 ? 7 -~ } = how 
n I draw £ of a gallon of wine out 



1. How many times ii 
many? 

2. How many times c 
of a cask containing 26 galloi 

3. Divide 3 by J. 6 by f. 10 by $. 

4. If a man drink ^ of a quart of rum a day, how long 
will 3 gallons last him ! . / ■ 

5. If 2 J bushels of oats sow an acre, bow many acres will 
a& bushels sow > 22 j- 2£ = how many times ? 

Note. Reduce the mixed number to an improper frac- 
tion, 3} ;* -U, An*. 8 acres. 

6. At $4£ a yard, how many yards of cloth may be 
Dought for $ 37 ? Jits. 8^ yards. 

7. How many times ii ^J& contained in 84 ? 

Ant. 90 j times. 
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8. How many times la -^ contained in 6 ? 

An*. | of 1 time. 
:%- How many times is 8{ contained in 53? 

' Art*. SM times. 

10. At J of a dollar for building 1 rod of stone wall, how 
many rods may.be built for $87? 87 -=- £ — how many 
times? y i-, 

l*a divide one fraction by another. 

IT 07. 1. At £ of a dollar per bushel, how much rye may 
be bought for % of a dollar ? £ is contained in 3 how many 
times? 

Had the rye been 2 whole dollars per bushel, instead off 
of a dollar, it is evident, that g of a dollar must have been 
divided by 2, and the quotient would have been ,\; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time ; conse- 
quently the quotient ^ is 3 times too mall, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times f^ — 
t%, bushel, Am. 

The process is that already described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into tbe numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to invert the divisor ; thus, £ inverted becomes £ ; 
then multiply together the two upper terms for m numerator, and 
the two lower terms for a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 

3x3 9 w 
2 _ X5 = rO' asbefore - 

EXAMPLES FOR PRACTICE. 

2. At J of a dollar per bushel for apples, how many bush- 
els may be bought for { of a dollar? How many times is j 
contained in J? Am. 3£ bushels. 

3. if | of a yard of cloth cost £ of a dollar, what is that 
per yard ? It will be recollected, (It 24,) that when the tost 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, £ (the cost) divided by { 
(the quantity) will give the price of 1 yard. 

Am. £$ of a dollar per vard. 
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Proof, If the work be right, (IT 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend; thus, ££ Xj=f This, it wilt be perceived, 
is multiplying the price of one yard (J J) by the quantity (§) 
to find the cost ($ ;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be JJ of a dollar, what will £ of a. 
yard cost? Ans. $ of a dollar. 

Note. Let the pupil be required to reverse and prove the 

succeeding examples in the same manner. 

4. How many bushels of apples, at -pg of a dollar per 
bushel, may be bought for J of a dollar ? Ant. 4§ bushels. 
x 5. If 4$ pounds of butter serve a family 1 week, how 
many weeks will 36J pounds serve them ? i. fj ' 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Aw. S-flf weeks. 

B. Divide £ by £. Quot. 1.' Divide £ by ±. Quot. 2. 

7. Divide | by £. Quot.3. Divide J by ^. Quot. ff. 

a Divide 2£ by H. Divide 10f by 2f 

Quot. ljf. Quot. 4f) 

9. How many times is iV contained in f ? Am. 4 times 

10. How many times is f contained in 4j ? 

Jut. 11} time- 

11. Divide g of | by J off £uot. 4. 

n oj fractions may now be pre- 

I. To divide a fraction by a whole number,—. -iJivide the 
numerator by the whole number, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominator by it, and over the 
product write the numerator. 

II. To divide a whole number by a fraction,-^~Midliply the 
dividend by the denominator of the fraction, and divide the 
product by the numerator, ' 

III. To divide one fraction by another, — Invert the divisor 
anil multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. , 

Jfote. If either or both are mixed numbers, they may be 
reduced to improper tractions. 
"" - i . Google 
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/ EXAMPLES FOR PRACTICE. 

I. If 7 lb. of sugar cost ■$(, °f a dollar, what is it per 
po'.iud ? -ffo -T- 7 = how much ? f of -?£„ is how much ? . 

2 ; At ft | for £ of a barrel of cider, what is that per bar- 
re! ?0 ^ - _ ■ i ■ - ' 

3. 1(4 pounds o,f tobacco cost J of a dollar, what docs 1 
pound cost?. 

4. If J of a yard cost $ 4, what is the price per yani? 

5. If 14$ yards cost $ 76, what is the price per yard ? 

Aia. 5fy. 

6. At 31£ dollars for 10} barrels of cider, what is that 
per barrel > Ana. ft 3. 

7. How many times is f contained in 746 ? An». 1989£. 

8. Divide i of J by $. Divide J by $ of f 

Quot. f Q«ot. 3$f 

9. Divide £ of $ by | of |. Quoi. £|. 

10. Divide £ of 4 by -jy Quoi. 3. 

I I. Divide 4$ by J of 4. Quof. 2^ 
12. Divide $ of 4 by *4§, Quol. jj. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59- 1. A boy gave to one of his companions § of an 
orange, to another £, to another £; what part of an orange 
did he give to all? 8 + f + i = bow much ? Atu. {. 

2. A cow consumes, in 1 month, -fa of a ton of hay ; a 
horse, in the same lime, consumes jg of a toa; and a pair 
of oxen, -fc', how much do they all consume? how much 

more does the horse consume than the cow ? the oxen 

than the horse ? t\ + tV + A = how m «ch ? jg— ft = 
how much ? -fa — tV = now muc b ? 

3. £-f-$~f-&~ bow much ? J — J = bow much? 

4. ^ + A + A + ^ + A = h<»wmuch? H— A = 
bow much ? 

6- A boy, having J of an apple, gave | of it to his sister * 
what part of the apple had he left ? § — j- —■ how much ? 

Google 
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When the denominators of two or more fractions are alike, 
(as in the foregoing examples,) they are said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that tbey may be added or subtracted, 
by adding or subtracting their numerators, that is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, ^ + ^ = ff ; g — } 

6. A boy, having an orange, gave ? of it to his sister, and 
£ of it to his brother ; what part of the orange did he give 

4ths and 8ths, being parts of different magnitudes, or value, 
cannot be added together. We must therefore first reduce 
them to parts of the some magnitude, that is, to a common de- 
nominator. J are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction j by 2, (H 46,) it will be changed to f- ; then f and 
i are 4- Arts. J of an orange. 

7. A man had $ of a hogshead of molasses in one cask, 
and -J of a hogshead in another; how much more in one 
cask than in the other? 

Here, 3ds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the Sths each into 3 
equal parts, they will all become 15ths. The $ will become 
■f£, and the $ will become ft ; then, ft taken from -fg leaves 

IT 60. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
them, it follows, that each denominator must be a factor of 
the common denominator; now,' multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equivalent fractions, having a common denominator,-^- Rule : 
Multiply together all the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied 
by all the others, so, ta retain the value of each fraction, 
multiply each numerator by oil the denominators, except its 
own, for a new numerator, and under it write the common 
denominator. 

i: ■ . .Google 
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EXAMPLES FOR PRACTICE. 

1. Reduce g/j and & to fractions of equal value, having a 
common denominator./ 
3x4X5= 60, the common denominator. 
»*X 4 X 5 = 40, the new numerator for the first fraction. 
3x3X5 = 45, the new numerator for the second fraction. 
S X 4 X 4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are ■§#, iff, and £g. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. 

* 2. Reduce £, J , £ and $ to equivalent fractions, having a 
common denominator. Ans. £j{$, £f g, $£$, £f-$. 

^3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, £, $, and J. 

-*«■ $ff + ft + « = « = 1*4. A"*^- 

4. Add together J and f Jmotmr, 1^-j. 

-5. What is the amount of J+J + T + i? 

i»». St* = ItfW- 

6. What are the fractions of a common denominator 
equivalent to J and g r .Aim. £f and JJ, or ■& and f £. 

We have already seen, {IT 59, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator of any 
fractions is die least common multiple of all their denominator*. 
Though the rule already given will always find a common 
multiple of the given denominators, yet it will not always 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6, for it will exactly 
measure both of them; bnt 12 will do the same, and as 12 is 
the least number that will do this, it is the least common 
multiple of 4 and 6. It will therefore be convenient to have 
a rule for finding this least common Multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number is a multiple of another, 
When the former contains all the factors of the latter. The 
L 
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factors of 4 are 2 and 2, (2 X 2 = 4.) The factor* of 6 
are 2 and 3,(2X3 = 6.) Consequently, 2X2X3=12 
contains the factors of 4, that is, 2 X 2 ; and also contain.* the 
factors of G, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor, except those which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

V 01. On this principle is founded the Rule for folding 
the least common multiple 'of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, and so on, until there are no two numbers 
that can be measured by the same divisor; then the conti- 
nual product of ail the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both be measured by 2 ; the 

2 J 4 ■ 6 quotients are 2 and 3. There is no number great- 

2 3 er than 1, which will measure 2 and 3. There- 
fore, 2X2X3 = 12 is the least common mul- 
tiple of 4 and 6. 
If the pupil examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor,3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

7. Reduce }, £, if and £ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2 X 3 X 3 = 12, least common 

2)4.2. 3 . 6 denominator. It is evident we need 

3 ) 2 1.3.3 not multiply by the Is, as this would 
• a "~i~"T — r not ^ ter ti* e " :esu l t * 

. r Coo^lc 
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i of 12 = 9 \ „ . . . f * = J 

t mo « I New numerators, which, \ , , 

t , )l~l > written «* the com - I tZl 
f oi u — o * m denominators, give i TZ — 5 
4ofl2 = 2) (A = i 



^ To find the new numerators, that is, how many 12ths 
each fraction is, we may take J, £, $ and J of 12. "" 
j of 12 =: 9 ^ w ^ o(ne wh .^ h ^ & = | 

A™- ■&. A. A *«* tV 

8. Reduce £, $, and § to fractions having the least com- 
mon denominator, and add them together. 

Ana. if + Jfc + 3* = tt = 1 H. amount 

9. Reduce £ and J to fractions of the least common de- 
nominator, and subtract one from the other. 

/\ An*, -fa — -fa ■=. -jJj, difference. 

[A' ' 10. What is the least number that 3, 5. 8 and 10 will 

measure? &~o~^<L g, §.-!•' f.-M. t-f? Ana.120. 

11. There are 3 pieces of cloth^one containing 7j yards, 
another 13-jj yards, and the other 15 \ yards; how many 
yards in the 3 pieces. ■£. Z *.■ i'< I - f ■ 

Before adding, reduce the fractional parts to their least 
common denominator ; this being done, we shall have, 
_., __ -j, . Adding together all the 24ths, viz. IS + 20 
7 t— 7 St i +21, we obtain 59, that is, £f = 34 1 . 
13£ = 13g$ V iVe write down the fraction 4^ under the 
i5J — 15££ ) other fractions, and reserve the 2 integers 
Ana 37A1 t0 De carried^ to the amount of the other 

*■" integers, making in the whole 37£J, Ana. 

12. There was a piece of cloth containing 34£ yards, 
from which were taken 123 yards: how much was there 
left ?*/- 

. . We cannot take 16 twenty-fourths 

d4tf — **& (Aj) f rom 9 twenty-fourths, (& ;) we 

12* = 12J-J must, therefore, borrow 1 integer, =: 24 

J„, 2Uf nft twenty-fourths, (£*,) which, with £, 

3 * J makes gf; we can now take jf from 

J J, and there will remain JJ- ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
84 leaves 21. An*. 21jf. 

13. What is the amount of £ of $ of a yard, § of- a yard 
and i of 2 yards ? 

Note. The compound fraction may be reduced to a sim- 
ple fraction; thus, i of jf = |; and a of 2 = j; then, g + 
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IT S3. From the foregoing examples we derive die fol- 
lowing Rule : — To add or subtract fractions, add 01 subtract 
their numerator*, when they have a common denominator , 
otherwise, they must first be reduced to a common denonu- 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtracting. 

EXAMPLES FOR PRACTICE.' 

1. What is the amount of $,4$ and 12? Am. 17£f 

2. A man bought a ticket, andsoldf of £ of it; what part 
of the ticket had he left i Ans. f . 

3. Add together i, |, J, fa £ and U- Amount, 2jf. 

4. What is the difference between 14fr and 16^ ? 

' - ■ Am. m- 

5. From IJ take f. Remainder, £. 

6. From 3 take £. lima. 2$. 

7. From 147$ take 48$. Rem. 98f. 

8. From J of -^ take i ot-fcl * f ''. Bern. tfW 

9. Add together 112$, 311$, and lOOOJ. f ' 1 „ , _.'/. 
I 10. Add together 14, 11, 4f, A and h3"-&- '*' 1 / ~ 

1 1. From J take $. From j- take J. "' 

12. What is the difference between £ and £? § and $? 
J and }? $and£? Jf and £? | arid £ ? 

13. How much is 1— J? 1 — i ? 1 — f? 1— f? 
2 — J? 2 — f? 2J— jJ 3i — ^? 1000— A? 



REDUCTION OF FRACTIONS. 

IT 63. 'We have seen, (IT 33,) that integers of onedenomi 
nation may be reduced to integers of another denomination. 
It is evident, that fraction* of one denomination, after Uu 
tame manner, and by the same rales, may be reduced to 
fractions' of another denomination; that is, fractions, like 
integers, may be brought into lower denominations by «uiJ- 
tiplicatioa, and into higher denominations by division. 

i: ■:-.-. .Gothic 
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(Rdle. See IT 34.) 

1. Reduce yfo of a pound 

to [Wiice, or the fraction of a 

Note, Let it be recollect- 
ed, that a fraction is m'dtiplied 
either by dividing its denomi- 
nator, or by multiplying its nu- 
merator. 
, ii„£ X 20 — Vtfl-Xl2 

Or thus: r f °f¥ ofJ r l = 
£§[( = ^ of a penny, Ans. 

3. Reduce y&js *' a pound 
to the fraction of a farthing. 

T2 V a J.X20= T f& TS . X 
t2=AV*d.X 4 = -#$,= 

Or thus : 
Num. 1 

2«s. in 1 £. 

20 

12 d. in 1 s. 

240 

4 q. iu 1 d. 



Then, Vm=Jq-^«»- 
j, 5. Reduce ? & 3 -of aguinea 
ij tlit.* fraction of a pennyl 
* 7. Reduce *- of a guinea tp 
the fraction of a ponnd. . 

9. Reduce"} of amoidore,at 
;:6s ■nilicfmclioiiofaguinea. 

11. Reduce fr of a pound, 
Troy, to the fraction of an 

OH-iCe. 



(Rule. SeeH34.) 

2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the nu- 
merator, or by multiplying the 
denominator. 

f d. -=- 12 = ^fl.-j-20 = 
•rhj£. An*. 

Or thus : f of A of ^ = 



4. Reduce J of a farthing 
to the fraction of a pound. 
}q.-i-4 = Wd.-i-12 = 

Or thus : 
Denma. 4 

4 q. in 1 d . 



16 

12 i. in 1 b. 



Then, 3^ — yjW^ • ^«* 

6. Rediice § of a penny to 
the fraction of a guinea. 

8. Reduce J of a pound to 
the fraction of a guinen. 



12. Reduce f of an oum-e 
to the fraction of a pound 
Troy. 

Cookie 
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13. Reduce ^ of a pound, 
avoirdupois, to the fraction of 

*" 15. A man has ji t of 
hogshead of wine; what part 
is that of a pint ? 
■ 17. Acucumbergrewtofhe 

length of -j^Vn of a mile; what 
part is that of a foot f 

' - 19. Reduce § of i of t 

Iiound to the fraction of a shil- 
ing. 

21. Reduce J of -ft of 2 
pounds to the fraction of s 



IT 64. It will frequently be 
required to find the value of a 
fraction, that is, to reduce a 
fraction to integers of less de- 
nominations. 

1, What is the value of % 
of a pound? In other words. 
Reduce § of a pound to shil- 
lings and pence. 

SofapoundisV — 13£ shil- 
lings; it is evident from. J- of 
a shilling may be obtained 
some pence; £ of a shilling is 
Y = 4 d. That is, — Multiply 
the incinerator by that number 
which will reduce it t- the next 
lets denomination, and divide 
the product by the denominator j 
if there he a remainder, multiply 
will divide a* before, mid no on ; 
the Severn! t/iuiticnls, jdacedont 
after another, in their order, 
will be the answer. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -£, of a pint 
of wine; what part is that of 
a hogshead ? ■ 

18. A cucumber grew to- - 
the length of 1 foot 4 inches 
= i£— Jofafoot; what part 
is that of a mile r 

20. §? of a shilling is f of 
what fraction of a pound ? 
t ;- s 9 * ' /-•... 

1 2&. 'Jfrot i penny is $' of ' 
what fraction of 3 pounds ? 
Jftt of a penny is ft of what 
part of 3 pounds ? Jfti of a 
penny is £ of ft of how many 
pounds? .. - 

It will" frequently be , re- 
quired to reduce integers b 
the fraction of a greater dt' 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

4 d. is 160 pence • 

e 240 pence in a 
pound; therefore, 13s. 4 d. is 
££$ — | of a pound. That 
is, — Reduce the given sum or 
quantity to the least denmaina- 
tion mentioned in il, for a nu- 
merator ; then reduce an inte- 1 
ger of that greater denomina- 
tion (to a fraction of which i,' 
is required to reduce .i*nr£TO 



and they Kill fori 
fractijn required. 



Coogjt: 



BEDCCTIOtt OF FRACTIONS. 



EXAMPLES FOR. PRACTICE. 
8. What is the value off 
of a shilling ? 

OPERATION. 
. Nvmer. 3 
12 

/)«ioro.8)3fi(4d. 2q. Ms. 



16(2 q. 
16 

B. What is' the value of j£ 
»f a pound Troy ? 

7. What i» the value of J 
of a pound avoirdupois ? 



.*"■ £ $~eU** •*«- c mi. 

9. ^ of a mouth is hotvma- 
ny days, hours, and minutes' 

II. Reduce* ofa mile fa 
its proper quantity. 

13. Reduce -fy of an acre 
to its proper quantity. 
' 15. What is the value of 
fjj of a dollar in shillings, 
peuce, &c. .' 

17. What is the value of -f a 
of a yard t 

19. What is the value of -fa 
of a ton ? 



EXAMPLES FOR PRACTICE. 
4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 

4 d. 2 q. Is. 

4 13 
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_. Reduce 7 at. 4 pwt, to 
the fraction of a pound Troy 

8. Reduce 8 ox. 148 dr. to 
the fraction of a pound avoir- 
dupois. ' * 

■Note. Both the numerator 
and the denominator must be 

duced to 9ths of a dr. . 

10. 3 weeks, 1 d.9h.36m. 

what fraction of a month I 

12. Reduce 4 fur. 125 vela. 
2 ft. 1 in. 2f bar. to die frac* 



14. Reduce! food 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7£ d. to 
the fraction of a dollar. 
6 f 4. A*. >- bUUoj^ 
'l8. Reduce 2 ft. 8 in. l£b. 
to the fraction of a yard. 

20. Reduce 4 ewt 2 qr. 12 
lb. 14 oi. 12^ dr., to the" frac- 
tion ofa ton., . ■;/.... ■'" ..' ■ 
did usif" ^^ " ie P U P^ De required to reverse and prove the 

Mded to thtfW-'- value of -fc ofa guinea? . ftf .'.-"** 

C<xWk 



iofa 



fl iie. 
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'22. Re3ute 8 roods 17$ poles to the fraction of an acre. - X" 

23. A man bought 27 gal. 3 oK. 1 pt of molasses ; whaui */ 
pajrt'ts that of a hogshead ? « •* ■• ■?. 

24. A man purchased -f 3 dFTcVt. of sug&JJ n V !V much 
sugar did he purchase ? '2, r *-+*. 2 y-»>-i Jt/r ^ *-^V f-JL. 

25. 13 h. 42 in. 51? s. is what part or fraction of a day? ' 



SUPPLEMENT TO FRACTIONS. 
QUESTIONS. 

1. What are fractions ? 2. Whence is it that the parts 
into which any thing or any number may be divided, take 
their name? 3. How are fractions represented by figures I 
4. What is the number above the line called ? — Why is it 
so culled ? 5. What is the number below the line called ? 
—Why is it so called ?— What does it show ? 6. What is 
it which determines the magnitude of the parts? — Why? 

7. What is a. simple or proper fraction ? an improper 

fraction ? a mixed number? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. * How is. 

a mixed number reduced to an improper fraction ? : 

whole number? 10. What is ■nderetood ty the terms oftht 
fraction? 11. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 
visor? by the greatest common divisor? J3. How in 

it found ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15- How does it appear, that di- 
viding the denominator multiplies the fraction ? 16. How is a . 
mixed number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — What are they?.!". 19. When the multiplier is less 
than a unit, what is the product compared with the multi-. 
plicand ? 20. How do you multiply a whole number by 
a fraction ? 21. How do yoti multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mi\ed number? 23. How does it appear, that in multiply- 
ing both terms of the fraction by the same number the mine 
of the fraction is not altered? 24. How iiway way. &M{ 
there to divide a fraction by a whole umnlit-r? — ■Vjoria t,'it 
they? 36. How does it appear that * fractudtr' 
asjfcplging its' denominator? 26. How d. ■ 

i, Google 
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fraction differ from multiplying by a fraction? 27. When 
the divisor is Jew than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? 'the least common denominator? 29. 

How does it appear, that each given denominator must be a 
factor of the common denominator ? 30. How is the com- 
mon denominator to two or more fractions found? 31. 
What is understood by a multiple? by a common multi- 
ple 1 by the least common multiple ? — What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction o{ a greater denomination 

reduced to one of a less 1 of a less to a greater ? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? -- — integers of a less denomination to the 
fraction of a greater ? j • ,•;„ / . . 



1. What is the amount of ft and}? r J" J and } ? 

■ of 12 J, 3} and 4} ? Ann. to the last, 20^. 

' 2. To {of a pound add} of a shilling, j. Amount, 1S±s. 

Note. First reduce both to the same denomination. 
' 3. g of a day added to } of an hour make how many 

hours ? • what part of a day ? Am. to the last, §# A. 

, 4. Add i lb. Troy to ■& of an oz. 

Amount, 6 oz. 11 pwt. 16 gr. 

5. How much is i less *? *— i?*ft— A? Uj 
— *** 6 — 4|? «8-*°f}of}? " •- 

Am. to the last, £$$. 

6. From £ shilling take } of a penny. ; Rem. 5£ d. 

7. From } of an ounce take { of a pwt. 

Rem. 11 pwt 3 grs. 
* 8. From 4 days 7£ hoars take 1 d. 9A h. 

Rem. 2d. 9'2 h. 20 m. 
9. At $ £ per yard, what costs } of a yard of cloth ? 

12 b^5. The nrtce of unity, or I, being given, to find the 

consume - v quantity, either less or more than unity, multiply 

19. A man ^. mi tit>/. On the other hand. Our '<>*' of an> 

did usually _ drink 7£ hmore tl]an „ nitV) , - * 



will they drink in 22*jf ri(fe ^ CM ,-j (Jle -H more 
added to the family ? ' ' fiSOt gall. 



qus. 



^ 
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1. If -fi lb. of sugar cost ft of a shilling, what will j§ of 
k ptuud cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of J§ of a pound, ft s. -r- f J (-ft 
of ft s. M 57) = fty s. the price of 1 lb. Then, A^ s. x 
H (H «f tVg b. IT 53) = tftf s. = 4 d. 3JHi 1-> "" 
Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
f£ lb. costs ft s. If we knew what ft lb. would cost, 
we might repeat this 13 limes, and the result would be the' ;< 
price of 1 lb. -}£ is 11 parts. If T £ lb. costs ft s., it is evi- 
dent ft lb. will cost ft of ft = -fa s., and ■}§ ib. will "cost 
13 times as much, that is, ft% a. = the price of 1 lb. Then, 
H ^ tVj s- = HH s-, the cost of ff of a pound, f gtf s, 
~ 4 d. 3fg$| q., as before. This process is called sotting 
the question by analysis. 

After the same manner let the pupil solve the following 
. questions : 

2. If 7 lb. of sugar cost 5 of a dollar, what is that a 
pound ' $ of | = how much f What is it for 4 lb. ? 4 
of f = how mueh ? What for 12 pounds ? y of j = how 
much? Am. to the last, $ If 
*■ 3. If &i yds. of cloth cost $3, what cost 9± yards ? 

Am. $4'269.- 
. 4. If 2 oz. of silver cost $2'24, what costs £ oz, ? 1, 

Ans. $'84. 

5. If ^ oz. costs $ \£, what costs 1 oz. ? Am. $ 1'283. 

* 6« If $ II}. less by £ costs 13£ d., what costs 14 lb. less by 

£ of 2 lb. i ' .- 4n». 4£. %s. 9^ d. 

S Ifjjyd.eost g J, what will 40$ yds. cost? " 

.v ... V Am* #59*062-1-. 

8. If ft of a ship (iBsta $'2&1, what is ft of her worth > 

' - ™ ^w. $ 53'7S5 +. 

9. At 3g£. per cwt, what wiH 9jj Ib. cost? 

. 4n*. 6 s. 3 v \d. 

V 10. A merchant, owning $ of a vessel, sold if of bis (*>"-"" 
for ^957 ; what was the vessel worth ? An*. #l*t-nhte 
11. If $ yds- cost $£., what will -ft of ep~uy way.-.v*|_ 
tn«.c .ouit-iii ' -aniWbcr: — Vjortti (A« 

'they? 25. H ft ■ ■ — : +%*jractw1tr' 
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12. A merchant bought a nunlber ofbal.es of velvet, each 
containing 129 £J yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 11 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so nfcwy 
yards there must have been. Having found the nam her of 
yards, reduce them to bales. An*. 9 bales. 

13. If a staff, 5$ ft. in length, cast a shadow of fffeet, how 
high is that steeple whose shadow measures 153 feet J s 

i ■ Am. 144$ feet 

14. If 16 men finish a piece of work in 28$ days, how 
long will it take 12 men to do the same work r 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Am. 37 J days. "> 

15. How many pieces of merchandise, at 20£ s. apiece, 
must be given for 240 pieces, at 12$ s. apiece ? Am. HflyU, 

16. How many yards of hocking that is 1} yd. wide will 
be sufficient to line 20 yds.. of camlet that is J of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
booking that is 1£ yd. wide it will take to make the same 
quantity. Am. 12 yards of camlet. 

' 17. If lj- yd. in breadth require 20£ yds. in length to 
make a cloak, what in length that is j yd. wide will be re- 
quired to make the same ? Ans. 34£ yds. 
/ 18. If 7 horses consume 2$ tons of hay in 6 weeks, how 
macy tons will 12 horses consume in 8 weeks ? 

It we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2$ = -y- tons. If 7 horses consume J^ tons in 6 weeks, 
1 horse will consume -f of V" = H of a ton iu 6 weeks; and 
if a horse consume £J of a ton in 6 weeks, he will consume 
$ of Ji = T y B of a ton in I week. 12 horses will consume 
12 times ^ = |g| in 1 week, and iu 8 weeks they will 
consume 8 times \%% ~ 4^a — 6$ tmis, Am. 

19. A man with bis family, which in all were 5 persons, 
did usually drink 7j gallons of cider in 1 week i how much 
will they drink in 22£ weeks when 3 persons more are 
added to the family ? Am. 880$ gallons. 

'■ ■ r Coiwic -' 
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;. 20. If 9 students spend 10$£. in IS days, how much 
will 20 students spend in 30 days ? Ant. S9£. 18 s. 4j f d. 



DECIMAL FRACTIONS. 

IT tW. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and that 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of parts into which the thing 
or number maybe divided; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Much are called common, or vulgar fractions. Their denom- 
inators are not uniform, hut vary with every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot he so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which will be tenths ; and each of these parts to be again di 
vided into ten other equal parts, which will be hmdredtlu , 
and each of these parts to be still further divided into ten 
other equal parts, which will be thousandth*; and so on. 
Such are called decimal fractions, (from the Latin word decern, 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 07. In this way of dividing a unit, it is evident, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it {') called the $eparatrix, is sufficient of itself to ex- 
press the true value. Thus, 

■fij are written '6. 

-flfe **• 

^Sr '685. 

The denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
i lers annexed as there are places in the numerator. Thus, 
'3765 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina - 
Any decimal may be expressed in the form of a com* 
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mon fraction by writing under it its proper denominator. 
Thus, '3765 expressed in the form of a common fraction 
18 Ttnnnr* >. 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed maaber. 
Thus, 25'63 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being whole numbers, and 
<63 } or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten-mil Months, and, generally, 
how to read or write decimal fractious, may be seen from 
the following 

TABLE. 




I 1st place. 
2d pli 
3d pli 
4 th place. 
5th place. 
6th place. 
7th place. 



) oi o © « Tenths. 

> ao at oi Hundredths. 

' en o Thousandths. 

> w Ten-Thousandths. 

) Hundied-Tbmuudli*. 

Million ths. 
Ten-Millionths. 



1 8§4?? 



IIS 



t\ f 



.Google 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth pari? of a 
unit; the second figure, so many hundredth parts of a uuit; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hundred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing, in the same pro- 
portion, towards the. right hand. But as decimals decrease 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 08. The value of every figure is determined by its 
place from unite. Consequently, ciphers placed at the right 
, hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, '5, '50, '500 are all of the same value, each being 
equal to A, or £. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of different 
value, '5 being equal to A, or £ ; *05 being equal to ifo, or 
fa ; and '005 being equal to -j^j, or sht- 

Decimal fractions, having different denominators, are readily 
reduced to a common denominator, by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousand tlis. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
25000 thousandths, &c Consequently, any mixed number 
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may be read together, giving It (he name of the lowest de- 
nomination or right hand figure. Thus, 25'63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^fffi. 

The denominations in federal money are made to corre- 
spond to the decimal divisions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredths, and mills thousandths of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths ^; 46-j^ = 46'7. 
Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 37S4 ten-thousandths. 

9000 and 342 ten-thousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 
- 500 and 5 hundred- thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADPITION AND SUBTRACTION OF DECIMAL 
FRACTIONS. 

Tf 70. As the value of the parts in decimal fractions in- 
creases in the same proportion as units, tens, hundreds, &c, 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding where to place the decimal point in the result 
This, in addition and subtraction, is determined hy the same 
rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for $ 8, a firkin of but- 
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ter for $ 3'50, 7 pounds of sugar for 83} cents, an ounce 

of pepper for 6 cents ; what did be give for the whole ? 

OPERATION. 

$ fi' = 8000 mills, or lOOOths of a dollar. 

8<60 = 3500 mills, or lOOOths. 

'885 =5 835 mills, or lOOOths. 

'08 — 60 mills, or lOOOths. 

Am. $ 12'395 = 12395 mills, or lOOOths. 
As the denominations of federal money correspond with 
the parts of decimal fractions, bo the rates for adding and 
subtracting decimals are exactly the same as for the same 
operations in federal money. (See IT 28.) 

2. A man, owing $ 375, paid $ l'7o t 75 ; how much did 
he then owe ? , 

OPERATION. ; 

$ 375' — 37500 cents, or lOOths of a dollar. 

175*75 = 17676 cents, or lOOths of a. doJar. 

$ 199'26 = 19986 cents, or lOOths. 

The' operation is evidently the same as in subtraction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — Rule: Writethe numbers under- 
each other, tenths under tenths hundredths under hun- 
dredths, according to the value oftheir places, and point off 
in the results as many places for decimals as are equal to the 
greatest number of decimal places in any of the given num- 
bers. 

EXAMPLES FOB PRACTICE. 

8. A man ' sold wheat at several times as follows, viz. 
13'25 bushels; 8'4 bushels; 23'051 bushels, 6 bushels, and 
'75 of a bushel; how much did he sell in the whole ? 

Ana. 61 '451 bushels. 

4. What is the amount of 420, 21^r, 350^^7,, lyfo and 

1-ft > Ant. 808^, or 808*143. 

6. What is the amount of 2 tenths, 80 hundredths, S3 

thousandths, 6 thousandths 9 tenths, and 5 thousandths? 

Am. 3. 
o. What is me amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two thott- ' 
nandths, and sixteen hundredths? 

i , . --Cockle 
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7. A man, owing $ 4316, paid $ 376*865 ; how much did 

he then owe? Aw. $3939*135. 

S. From thirty-five thousand take thirty-five thousandths. 

■'■■- Ant. 34999*965. 

9. From 5*83 take 4*2793.- Am. 1*6507. 

10. From 480 take 245*0076/ - -> Ant. 234*9925. 

11. What is the difference between 1793*13 and 817* 
05633 ? Ant. 976 ; 07307. 

12. From 4, {k, take 2^. Remainder, 1-flflj, or 1'98. 

13. What is the amount of 29^, 374 lnr( ^, rl „ VTM„ 
815iAai 27 > ftnd i00 A ? -*«• 942'957DU9. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt ? 

OPERATION. 
23*571 cwt. = 23571 ZOOOths of a cwt. 



Ant. 164*997 cwt, = 164997 lQOOtlis of a cwt. 
We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt., and then the product will evidently be 
thousandths, and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as arc 
in the multiplicand; and as either factor may be made the 
multiplier, so, if the decimals had been in the multiplier, the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we mast always point off in the pro- 
duct at many places for decimals as there are decimal plan s in 
botk factors. 

2. Multiply '75 by '25. 

OPERATION. In this example, we have 4 de- 

78 cimal places in both factors ; we 

' 25 must therefore point .off 4 places 

3-5 for decimals in the product. The 

ISO reason of pointing off this 1111m 

_. her may appear still more plain; 

'1875 Product. if we consider the two factors as 
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common or vulgar fractions. Thus, '75 is ffo, and '25 is 
"" '■ "OWi iWr X -ft* = ^ftWi = '1875, Ans. same as be- 






3. Multiply '125 by '03. 

C *q£$ tMm Her^ » *e number of significant 

ioJj figures in the product is not equal to 

the number of decimals in both fac- 

'00376 Prod. tors, the deficiency must be supplied 
by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : '125 is i^Ar, and '03 is 
yfc,: now,^^ X t«* = rttfiftn, = "00375, the same as 
before. 

These examples will be sufficient to establish the following 

BULK. 
In the multiplication of decimal fractions, multiply as in whole 
numbers, and from the product point off so many figure* for deci- 
mals at there are decimal places in the multiplicand and multi- 
plier counted together, and, if there are not so many figures in the 
product, supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At S 5'47 per yard, what coat 8'3 yards of cloth ? 

A*s. $45*401. 

5. At $ '07 per pound, what cost 26'5 pounds of rice t 

Arts. $1*855. 

6. If a barrel contain 1'75 cwt of flour, what will he the 
weight of *63 of a barrel f Ans. 1 '1025 cwt. 

7. If a melon be worth $ '09, what is '7 of a melon 
wor<h ? Ans. 6^, cents. 

8. ' Multiply five hundredths by seven thousandths. 

Product, '00035. 

9. What is '3 of 116 r Am. 34*8 

10. What is '85 of 3672? Ans. 3121*2. 

11. What is '37 of '0563 ? Am. '020831. 

12. Multiply 572 by '58. Product, 331'76. 

13. Multiply eighty-six by four hundredths. 

Product, 3'«. 

14. Multiply '0062 by '0008. 

* 15.. Multiply forty-seven tenths by one thousand eighty- 
six hundredths. ' 

i: ■ . .Google 
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16. Multiply two hundredths by eleven thousandths.*' ' . 

17. What will be the. cfrst of thirteen hundredths of a ton 
ofhay.at $11 a too? j '-45 

18. What will be the cost or three hundred seventy-five . 
thousandths of a cord of wood, at $ 2 a cord ? rj& £ 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted?// '-■'.. .,':-,.. '*• 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We Save 
seen,- in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The multi- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of decimal places in the divisor and 
quotient, counted together, must always be equal to the number of 
decimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of Hour cost $44*718, what is that a bar- 
rel ? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, z= $ 7'453, the Answer. 

Or, retaining the decimal point, divide as in whole num- 
bers. 

operation. As the decimal places jn the di- 

6 )44*718 v ; sor an j Quotient, counted toge- 

Ana. 7'453 tfier » must oe e q u8 I to tbe number 

of decimal places in the dividend, 
there being no decimals in the divisor, — therefore point off 
three figures for decimals in the quotient, equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4'75 a barrel for cider, how many barrels may be 
bought for $ 31 f 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and $31, by 
annexing two ciphers, = 3100 cents; that is, reduce the.di- 
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vidend to parts of the same denomination as tbe divisor. 
Then, it is plain, as many times as 475 cents are contained in 
3100 cents, so many barrels may be bought 

475)3100 (6Jfg barrels, the Answer ; that is, 6 barrels and 
2850 Jffc of another barrel. 

But the remainder, 250, instead of be- 
ing expressed in the form of a common 
fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tini'cd, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 



2850 rets and 526 thousandths of another 

93TB B ? annexing a cipher to the first 

remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 we obtain from it '5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2S50 lOOths, and so on. 

" __ The last remainder, 150, is tf% of 

a thousandth part of a barrel, which 
is of so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed lo the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be jive, 
which corresponds with the number of decimal planes in the 
divisor and quotient counted together. 

3. Under V 71, es. 3, it was required to multiply '125 by 
'03; the product was '00375. Talcing this product for a 
dividend, let it be required to divide '00375 by '125. One 
operation will prove the other. Knowing that the numbei 
of decimal places in the quotient and divisor, counted to- 
gether, will he equal to the decimal places hi the dividend, 
we mav divide as in whole numbers, being careful to retain 
die decimal points in their proper places. Thus 
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OPERATION. The divisor, 185, in 375 goes 3 

<I25) '00876 (<03 times, and no remainder. Wehaws 

375 on jy (^ place the decimal point in 

qqq the quotient, and the work is done. 

There are five decimal places in the 
dividend ; consequently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
bat one figure in the quotient, the deficiency mast be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result. Thus, '125 is ■&&, and '00375 is T0 '^, T : 
now, -nflrVir* +• -rm = T$ifrTO<r = th = ' 03 . *« same 
as before. 

IT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 



In the division of decimal fractions, divide as in whole num- 
ber*, and from the right hand of the quotient point off as many 
figures for decimals, as the decimal figures in the dioidend ex- 
ceed those in the divisor, and if there are not so many figures in 
lite quotient, supply the deficiency by prefixing ciphers. 

If at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness ; but 
the ciphers annexed must be counted so many decimals of 
the dividend. 

EXAMPLES FOR PRACTICE. 

4. If $ 472'875 be divided equally between 13 men, how 
much will each one receive f Ans. $ 36*375. 

5. At $ '75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 168 bushels. 

6. At 12* cents per lb., how many pounds of bitter may 
be bought for $ 37 1 Ans. 296 1 o. 

7. At 6£ cents apiece, how many oranges may be bought 
for $ 8 ? Ans. 128 oranges. 

8. If '6 of a barrel of flour cost $5, what is that per bar- 
rel? Ans. $&3m+. 

9. Divide 2 by 631. Qw*. '037 -j-. 
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10. Divide '012 by '005. Qwtf.2'4. 

11. Divide three thousandths by Tour hundredths. 

QhoL '073 

12. Divide eighty-six tenths by ninetj--four thousandths. 

13. How many times is '17 contained in 8 ? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. 1. A man has £ of a barrel of flour; what is that 
expressed in decimal parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
hi the fraction. We can obtain no whole ones in f , because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenth, {V 72, ex. 2,) 
by annexing a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4'0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in the fraction. 5 into 40 goes 8 times, and no 
remainder. Ans. '8 of a bushel. 

2. Express J of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is ?$, 3'0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder mas', now be reduced to 
hundredths by annexing another cipher, matting 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredth* also may be obtained. 4 
into 20 goes 6 times, and no remainder. J of a dollar, there 
fore, reduced to decimals, is 7 tenths and 5 hundredths, that 
is, '75 of a dollar. 

The operation may be presented in form as follows . — 

JVum. 
Derum. 4 ) 3'0 ('75 of a. dollar, the Axmer. 



.Google 



IT T4. TOLOAK s-BACTIOlM TO DECIMAU. 145 

3. Reduce ^ to a decimal fraction. ^ 

The numerator must be reduced to hundredths, by annex- 
ing two ciphers, before the division can begin. 

66 ) 4'00 ( '0606 +, the Answer. 
396 

400 As there can be no tenths, a cipher must 

' 396 be placed in the quotient, in tenth's place. 

4 

Note. £g cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the. decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal frac- 

* Decimal figures, which continually reptat, like '0G, in this exam- 
ple, aic caJlsd Repet ends, or Circulating Decimals. If only outfigurt 
repeats, as '3333 or '7777, Ac, it is called a single repelend. If doe or 
more figures circulate alternately, u 'OfJOGOG, '234234234, dec., it is 
called a compound repelend. If other figures arise before those which 
circulate, a* '743333, '143010101, Ac., the decimal is called a mixed 
repelend. 

Ji single repetend is denoted by writing only the circulating figure 
with a point over it: thus, *3, signifies that the 3 is to be continually 
repealed, forming an infinite or never-ending series of 3's. 

A compound repelend is denoted by a point over ihe first and last re- 
peating figure : thus, '334 signifies that 334 is to be continually re- 
It may not be amiss, here to el 
be found, or, in other words, lion 
vulgar j 'rati ion. 

If we attempt to reduce Jloa decimal, we obtain a continual repe- 
tition of the figure 1: thus, 'If 111, tint is, the repelend 'I. Tho value 
of therepetend'j, then, is i; the value of '222, Ac, the repetend % 
will evidently be taice as much, that is, ij. In the same manner, 3 = 
jf, and '4 si J, end '5 = |, and so on to 9, which = % = ]. 

1 . What is the valuo of '8 ? Jut. | 

2. What is the value of '6 ? Aus. $ = $■ What is tho value of '3 i 
off? of'4> .of'S? rf'flf of'l? 

If |V he reduced 4o adecimal, it produces '010101, or the ronclond 6i 
The repelend '02, being 2 times as much, must be $g and 'lift = B \, 
and '4d, being 48 times as much must be Jf> and '74 = j J, Ac. 
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tion, — Annexoneor more ciphers, as may be necessary, toihe 
<nwneroior,tMid divide it by the denominator. If then/ here be 
a rewai""*"-. annex another cipher, and divide as before, and so 
continue tv tin so long at there shall continue to be a remainder, 
or until the fraction thali be reduced to any necessary degree 
of exactness- The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator; and, if there are not so 
many 'figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. Reduce i, i, ^A, and y^ to decimals. 

Asa. '5 ; '25 ; '025 ; '00797 -f- 

5. Reduce fj, jfar, y^r, ""l btAtW to decimals. 

Aia. '692 + ; '003 ; '0028 + ; '000183 -f-. 

6. Reduce f J$, hW, vttv to decimals. 

7. Reduce J, A. *tn £> & tV. Ai ifoV *° decimals. 

8. Reduce J, f, {, *, & 4, & A, jft, A *° decimals. 



If si? be reduced to a decimal, it produces ■uO*I ; consequently, 
'diri^Trifj, and '03* = &», Mid 425 = fJS, &c- As lhi« principle 
will apply to any number of places, we have this general Rule /or re- 
du.'ivti ■ circulating decimal to a vulgar- fraction, — Main (ho JTWA 
repeteml the nmnernior, and the denfnninaiirr will be aa many 9b as 
there are repeating figure/. 

8. Whit it the vulgar fraction equivalent to '704 ? Ant. !,%$■ 

4. WbatUthevelueof'OOi? — -'014? '394? '01021? 

"5463? '002105? Jbu.tolast,vg$fsr 

5. Whit is the value of '45 ? 

In this fraction, Uie rape tend begins in the second place, or place of 
hundredths. The firat figure, 4, ii j^r, and the repelend, 3, is J of to*, 
-that is, 1,5 - these two part* must be added together- "A + c a "■= To 
= j-jt, Jus. Hence, to find the value of a mixed repetend,— Find the 
value' of tlie two parts, separately, and add them together. 

fi. Wliatisthevalueof'153? iVo- + vfa = Ho = ftr»^"* 

7. What is the value of '0047? Jns. nooSr- 

8. Whatisthe value of '188? 'iS? '413$? 

It it< plain, that circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to their equivalent vulgar fractions. 
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REDUCTION OF DECIMAL FRACTIONS. 

H 75. Fractions, we have seen, (IT 63, i like viterjeri, are 
reduced from low to higher denominations by dicisiim, and 
from, high to lower denominations by multiplication. 



To reduce a compound 
ber to a decimal of the highest 
denomination. 

1. .Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is '5 s., which annexed 
to the 7 s. making 7'5 s., and 
divided by 20, is '375 £ . the 



The 






sen ted in form of aru/e, thus: — 
Divide 1 the lowfst denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that numbei 
which it takes of the same to 
make one of the next highei 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination; socon- 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 
3. Reduce 1 oz. 10 pwt to 
the fraction of a pound. 



'.dace ike ehcimid of a 
higher denomination to integers 
of lower denominations, 

2. Reduce '375 £. to in- 

'375 JS. reduced to shillings, 
that is, multiplied by 20j is 
7'50 s. ; then the fractional 
part, '50 s., reduced to pence, 
that is, multiplied by 12, is 
6 d. Am. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
to do through all the de- ' 



t tin 



; thus, 



rain 



left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 
EXAMPLES FOR PRACTICE. 
4. Reduce '125 lbs. Troy to 
integers of lower denomina- 



pwt. lU'iioo. Am. loz.lOpwt. 



146 



SEDUCTION OF LtSClMA 



- 5. Reduce 4 cwt. 2| qrs. to 
the decimal of a Ion. , , 

JVitfe. 2$ = 2<6.' : ■■■'(,■ 

7. Reduce 38 gals. 3'52 qts. 
of beer, to the decimal of a 
hhd. 

9. RedMce 1 qr. 2 u. to the 
decimal of a yard. 

11. Reduce 17 h. 6 m. 4 
sec. to the decimal of a day. 

la. Reduce 21 s. 10£ d. to 
the decimal of a guinea. 

15. Reduce 8 cwt qr. 7 
lbs. 8 oz. to the decimal of a 



8. What is the value of '72 
bhd. of beer ? 

10. What -is the value of 
'375 of a yard? 

12. What is the value ol 
'713 of a day? . :.' - .' , * ., 

14. What is th«f 'value - of " 
'78125 of a_guinea? 

16. What is the value ol 
'15334821 of a ton? 



Let the pupil be required to reverse and pr-.ve the follow 
ing examples : - 

17. Reduce 4 rods to the decimal of an, acre. *■ <? ( ;. 
IS. What is the value of '7 of a lb. of silver? tt - "V ■' '' 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of i 
day. " </ ■,./...- 

20. What is the value of '67 of a league ? ■' * J " ■ 

21. Reduce 10 s. 9^ d. to the fraction of a pound. .»'"_ .'•'- "' 

IT 78. There is a method of reducing' shillings, pence 
• and farthings to the decimal of a pound, by inspection, more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

T '^ of 20 s. is 2 s. ; therefore every 2 s. is -fa, or '1 £ . 
Every shilling is ^ == -fa, or l 0S£. Pence are readily 
reduced to farthings. Every farthing is ^, £. Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pnnnd, then every farthing would have been -p^, or '001 £. 
But 960 increased by X part of itself is 1000; conse- 
quently, 24 farthings are exactly i%i^ ™ 'W« *•. wd 48 
farthings are exactly T gfa, or '050 £. Wherefore, if the 
number of farthings, in the given pence and farthings, he. 
wore than 12. ^ part will be more than J; therefore add 1 
tc them : if they be more than 36, ^ part will be more than 
U; tl.eivlbre add 3 to them: then call them so many 
thousandths, and the result will be correct within less tnau 
i ri'iVrt of a P«wd. Thus, 17 fc Sj d. is reduced to the 
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decimal of a pound as follows : \6 s.=:'8 £. and 1 s. — 
'Oo jE . Theu, 5? d. == 23 farthings, which, increased by 
I, (the number being more than 12, but net exceeding 36,) is 
'024 £., and the whole is '874 £. the Ana. 

Wherefore, to reduce shilling!, pence and farthings to the 
decimal of a poimd by inspection, — Call every two shillings one 
tenth of a pound ; every odd shilling, fire hundredths ; and the 
number of farthings, in the given pence and farthings, so many 
thousandths, adding one, if the number be more than ttctivr and 
not exceeding thirty-nix, and two, if the number be more than 
'kirty-six. . . 

IT 77. Reasoning as, above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back toshillings, pence anr} farthings, by inspection. Double 
the first figure, or tenths, for shillings, and, if the seeond 
figure, or hundredths, be five, or more lhan five, reckon ano- 
ther shilling ; then, after the five is deducted, call the figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and tieo when above thir- 
ty-six, and the result will be .the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of 'S76 £ . 
by inspection : — ■ 

?8 tenths of a pound - ' - ' - = 16 shillings. 

'05 hundredths of a pound - - =1 shilling. 

'026 thousandths, abating 1, = 25 farthings = s. E{ d. 

'876 of a pound - - - - — 17 s. G j d. 

Am. 

EXAMPLES POIl PRACTICE. 

1. Find, by inspection, the decimal expressions of 9 s. 7d., 
and 12 s. OJ d. Ata. H19£., and '603jE. 

2. Find, by inspection, the value of '523J6., and '694 £. 

Am. 10 s. 5$<1., and J3 s. 10£ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz. : 15 s. 3 d. ; 8 s. ll£d.; IDs. 
6J d. ; 1 s. 8} d. ; j d., and 2J d. Amount, £ l'S33. 

4. Find the value of '47 £ . 

Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to thousandths, 
will require a cipher to be annexed to ..the tight hand, ot 
supposed to be so. Arts.9 s. 4-J d. 

/ 
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IS. Value the following decimals, by inspection, and find 
their amount, vu. : '78a £.; '357 £.; ,'916 £.; '74 £., 

■>£.: '25JS.J '09 JE. ; and '008 £. Am. 3ii. 12 s. lid. 



SITPFXEMeWt "ro decimal fractions 

s " 1 ■*- QUESTIONS. 

1. What are decimal factions ? - 2. Whence is (he term 
derived ? 3. How do 'dik-imal differ from common frac- 
tions ? 4. How are decimal fractions written? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. How is the value of every figure 
determined ? 7, What does the first figure on the right 

hand of the decimal point signify ? the second figure ? 

third figure ? fourth figure ? . 8. How do ciphers, 

placed at the right hand of decimals, affect their value? 

9. Placed at the left hand, how do they affect their value • 

10. How are- decimals read? 11. How are decimal frae- 
lltttin, having different denominators, reduced to a commtm 
denominator? 12. What is a mixed number? 13. How 

-may any whole number be reduced to decimal parts? 14. 
How can any mixed number be read together, and lite 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations ill federal 
money? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing thd decimal 

point in the results ? multiplication ? division ( 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the ride for reducing a compound num- 
ber Jo a decimal of, the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of :i pound, hy inspection ? 21. What 
is the reasoning in relation tn fbir- rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shillings, pence and farthings, by inspection? 



.Google 



T 77. SUPPLEMENT TO DECIMAL FBACTIOMS, 143 

EXERCISES. 

I. "A merchant had several remnants of cloth, tueasii.-ing; 
as follows, viz. : 



8 4*" 

H ■■ 



How many yards in the whole, and what would 
the whole come to at $3 ! 67 per yard ? 

JVbfe. ■ Reduce the common fractions to deci- 
mals.' Do the same wherever they occur in the 

8 t examples which follow. 

SjS- 2..V j Am. 36'475 yards. $ 133'8G3 +, cost. 

2. From a piece of cloth, containing 36f yds., a merchant, 
sold, at one time, 7-f\ vds., and, at another time, 12J yds. ; 
howmuchofthecloth"had he left? Aia. 16 '7 yds. 

3. A farmer bought 7 yards of broadcloth for 8-^ £ ., * 
barrel of flour for 2-^ £., a cask of lime for If £ ., and 7 l!>s. 
of rice for &£. The paid 1 ton of hay at 3-^ J2., 1 cow 
at 6$ £ ., and the balance in po;k at ^, £ . per lb. j how 
many were the pounds of pork ? '.;■',■• 

Note. In reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. " Am. lO'-J lb, 

4. At 12^ cents per lb., what will 37$ lbs. of butt-r cusi* 

Ait. $:'7i--J. 

5. At $ 17'37 per ton for hay, what will J 1£ tern cost : 

Aim. $'21) W 1 -*, 

C. The above example reversed. At $201 '32^ -for 11 § i-ns 

of hay, what is that per ton ? Am. $ 1 7'37. 

7. If '45 of a ton of hay cost $ 9, what is that per ton t 
Consult 1165. A-u. £20. ■ 

8. At '4 of a dollar "a gallon, what will '25 of a pili.> ri 
of molasses cost ? j4i«. $'l. 

9. At $ 9 per cwt., what will 7 cwt 3 (jrs. 16 lbs. of Mig.ir 

iVo/fi. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt.. 
extending the decimal in this, and the examples wlitt-Ii tiil- 
'ow, to four places. ' A"s. 71 u 035 f. 

10. At $ 69'S75 for 5 cwt. 1 qr. 14 lbs. of raisins, whit is 
that per cwt. ? "' ' _ „ Ah*. {, I i. 

11. What will 2300 lbs-, of hay cbme-lp. at 7 mills per lb. ; 
Ana. $ 1G'1!(. ' 

»fcoffee come to, at 18 ccbk r<'f 
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13. What will 12galsi3 qts. 1 pt. of gin cost, at 28 cent* 
per quart? ,.-.-.-.:■»•. 

Note. Reduce the whole quantity to quarts and the deci- 
mal ol a quart. , Ans. $ 1-1 '42. 

14. Bought 16 yds.2qrs.3na. of broadcloth for $ 100' 1 25; 
what was that per yard i ' „_. ' " Ans. $6. 

15. At $1'92 per bushel, how mueh wheat may be 
bought for $ '72 ■ Y If. > {• tJ.-A Am. I peck 4 quarts 

l(i. At $92'72 per ton, how .much iron may be pur- 
chased lor $60'268?_ Ans. 13 cwt, 
, 17. Bought a load* of hay for $9'l7, paying at the rate 
of $ 16 per ton ; what was the weight of the hay ? 

Ans. 11 cwt. 1 qr. 23 lbs. 

18. At $302'4 per tun, what will 1 hhd. 15 gals. 3 qts\ 
of wine cost? Ant. ^B4'60. 

19. The above reversed. At $94'50 for 1 hhd. 15 gals. 
3 qts. of wine, what is that per tun t Aim. $ 302'4, 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be suilicimiily 
exact for all practical purposes, if, however, greater exact- 
ness be required, the decimals must be extended to a greater 

x 20. At $1'80 forS£qts.of 21. At $2'2I5 per gal., 
u me, what rs that per gal. ? what cost 3£ qts. ? 

22. If j} of a ton of pot- 23. ■ At $ 96'72 per ton for 
as-ies cost $60 t 45., what is pot-ashes, what will £ of a ton 
that per ton? cost ? 



that pe 



. If'Sofavardl 25. If a yard" of 
""2, cloth cost $2'5, 
what will 'S of a 
yard cost ? 
■ 28. 'If a ton of 
pot-ashes cost 2 7JE . 
10 s., what will 14 



_3. At $2'5 per 
yard, how much 
■loth may be pur- 
hasedfor $2! 

29. At27'£.10 3 . 
j ton for pot-ashes, 
what quantity may 
*»e bought for 10 J2 . 
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98. At $ lS'aOjMjr top, how much hay may Be bought - 
for *12'025>J9 "",<•,';< - J ' /<T J~f>. 

Wfcrf wjll 3 qrs. 2 na. o 



. «, 22 10 lor transportation of 65 cwt *) nuS«s, what 



is that per ton? 

* 33. Bought a silver cup^ weighing 9 oz. 4 pwt J6 Bfc fef .. 

3£. 2 s. 3 d. 3f q.; what was that per ounce? ft —Yr****" 

#4. Bought 9 chests of tea, each weighing 3 cwtj qrs. 21 
lbs. at 4 £ . 9 s. per cwt ; what came they to ?ryf-/3. »-* 

*5, If 5 acres 1 rood produce 26 quarters 2 bushels ol 
wheat, how many acres will be required to produce 47 - 
quarters 4 b-jshels ? ^ • • ■ .■ .\ i-_,- .' ■ - •' ■■ ''■ ■ 

Note. The above example will require two operations, 
for which consul! 1T 65, ex. 1. , '/■■ ■■ .','. '■ 

36. A lady purchased a gold ring, giving at the rate of 
$20 per ounce; she paid for the ring $1'25; how much 
did it weigh? . «> /.<" '/ $ 4&f*a ( »/-4* 



REDUCTION OF CURRENCIES. 

1T.7S. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
although the wine in name, were different in value in dif- 



Thus, 1 dollar is reckoned in 

4 S. 6 d., called English, or sterling money 
f 5 s. called Canada currency. 

6 s., called New England cunency. 
^ 8 s., called New York currency. 



England, 
Canada and 
Nuva Scotia, 
The New Eng- 
land States, 
Virginia, 
Kentucky, and 
Tennessee, 
New York, 
Ohio, and 
iS. Carolina, 



HKJ1IJCTION OF CDRBENCIKS. 

1 dollar is reckoned ii 



Npw Jersey, 



"tN 



Maryland, J 4*% 4 

S. Carolina and } .. a , « , ^ . * 
**«^ifcAia, "i I ' ™*™ " e0T 9 i " currency. 

* * 1. n^Me 6£. II s. 6^ d. to federal money. 

7Vb(e. To reduce pounds, shillings, pence end farthings, 
in cither of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
-obtained in the given sum) to the decimal of a pound by in- 
s/ieclion, as already taught, 11.76. 

6J2. lls.6£d.= £6'fi76. 

English money. — Now, supposing the above sum to he 
English money, — l£.is20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
= 54 pence, that is, jfa = / T of 1 pound. Now, as many 
times as ^j, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in J36'376, so many dollars, it is 
evident, there must be; that is, — To reduce English to federal 
money, — Divide the given sum by £ a , the quotient will be 
federal money. 

£6'576 English money. &<**■ It will be 

40 " rer-ollected, to di- 

vide by a fraction, 

9) 263^040 ,ve multiply by the 

2 9 <226 5 federal money, W. " Jv^hfp'rod'uc'. 
by the numerator. 
Canada cunnENcr. — Supposing the above sum to be Cana- 
da currency, — 1 dollar, in this currency, is 5 s. = 60 pence, 
that is, fflj = j of 1 pound. Therefore, — To reduce Cana- 
da currency to federal money, — Divide the given sum by ^, ar.d 
the quotient will be federal money ; or, which is the same 
thing, — Multiply the given sum by 4. 

£ 6 '576 Canada currency. 



$27'3Q4 federal money, j 

. . Comic 
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New England cukkenct. — 1 dollar, in this currency, is 
6 s. = 72 pence, that is, j»$, = -fa, or '3 of a pound. There- 
fore, — To reduce New England currency to-federal numey,— Di 
vide the given Sum by *3. ' 

'3 ) £ . 6*576 New England currency. 
$ 21*92 federal money, Answer. 
New York currency. — 1 dollar, in this currency, is 8 s. = 
96 pence, that is, A*V == -fa, or '4 of a pound. Tjjsnreforc, 
— 7b reduce New York currency to federal money, — Divide the 
given sum by '4. 

*4)£. 6*576 New York currency. 
$ 16*44 federal money, Answer. 
Pr.vvsn.vANiA currency. — 1 dollar, in this currency, is 7s, 
6 d. = 90 pence, that is, J>ft = f of a pound. Therefore,— 
To reduce Pennsylvania currency to federal money, — Divide by 
|, that is, multiply the given sum by 8, and divide the pro- 
duct by 3. • 

£.6*576 Pennsylvania currency. 
8 

3)52'C08 

$ 17'536 federal money, Answer. 
Georgia cirHKENCY. — 1 dollar, Georgia currency, is 4 9. 
8 d. = 66 pence, that is, ffy = fa of a pound. Therefore, — 
To reduce Georgia currency to federal money, — Divide by a 7 „, 
that i.s, multiply the given sum by 30, and divide the pro- 
due* by 7. 

£. 6*576 Georgia currency. 
30 



71 197*280 



$ 2S'lS2f federal money, Answer. 
From the foregoing examples, we derive the following 
general Rule : — To reduce English money, and the currencies 
of Canada and the several States, to federal money, — First, re- 
duce the shilling*, &c, if any in the given sum, to the deci- 
mal of a pound j this being done, divide the given »'nu by 
such fractional part as 1 dollar, in the given currency, is 
a fractional part of 1 pound. 

Google 
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EXAMPLES FOB PRACTICE. . 

2. Reduce 125 J3 ., in each of the before named currencies, 
to federal money. 

(129£. English money, is $555'555f. 
125JS. Canada currency, ... $500. 
125je. New England currency, ... $41G'666S. 
125J3.. New York $312>50. 
123J2. Pennsylvania $333'333£. 
125£. Georgia $535'714?. 

3. Reduce 1 s. 6 d., in Ihe several currencies, to federal 
money. 

Answers. 1 s. 6 A. = '075£. English money, is $'333$; 
Canada currency, it is $ '30 ; New England currency, it is 
$'25; New York currency, it is $'187£; Pennsylvania 
currency, it is $'^0; Georgia currency, it is $'33l#. 

4. Reduce 15^\-\Z s., in the several currencies, to federal 
money. . ■ ■ . .-*■ ■ ■ - - ? 

5. Reduce 18 £.0s. 8£d., ya the several currencies, to 
federal money.-" • '-'■-■ / ■' . " ."T 

6. Reduce 4£ d., in the severjjf currencies, to federal 
money. v 

7. Reduce 36£. 3 s. 7£ il., in the several currencies, to 
federal money. ■ - * 



IT 79. To reduce federal money to any of the before named 
earreticies, reverse tlie process in the foregoing operations; 
thn'. is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of 1 pound. The product will be the 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection, as 
already taught, IT 77. 

EXAMPLES TOR PRACTICE. 
1. Reduce $118*23 to the several before named cur- 
rencies. '>' i, . - e. - - : £. »'. d. 
( English money, is 26 12 1J. 
Canada currency, ... 29 11 3. 
Answer. N. England currency, ... 35 9 6. 

$ 119'25, changed to 1 N.York 47 6 0. 

Pennsylvania 44 6 10£. 

i Georgia 27 11 9f. 
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2. Change $250 to the several currencies. ■"• £ / • ; ; 

3. Change 56 cents to the several currencies. / ViS - / 

4. Change $45'12£ to the several currencies. / ■'. /-' 



IT 80. It may sometimes be required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 jE ■ 6 s. 8 d., English money, to X. England 
currency. 

$ 1 is 4 S. 6 d. ~ 54 d. English money. $1 is C s. — 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c, English money, is £| — S 
of the same in N. England currency ; consequently, — To re- 
duce English money to N. England currency, — Multiply by J, 
or, which is the same, increase it by £ part of itself. Thus, 

£. #. d. q. 
3 ) 35 6 9 English money, is - 
11 15 6 2 

47 2 2 2 New England currency, Answer. 
Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ I in pence, of the currency to be reduced, the de- 
nominator of a fraction, over which write $ 1 in pence, of 
the currency to which it is to be reduced, for a numerator. 
This frnrtion may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupilform forhimself imi/(£- 
pliers, by which 

To reduce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
N. England currency to Canada, .N. York, Penn- 
sylvania, and Georgia currencies. 
.-.. N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

, Pennsylvania currency to English, Canada, N - 

England, N. York, and Georgia currencies 
... '. Georgia currency to English, Canada, N. Eng- 
land," N. York, and Pennsylvuusi « 



Ratal at tcMck ike following foreign coins are estimated at the 

Cbslom Hou*e* of the Untied States. 

Lirre of France, -- -------- £ i]gj. 

Franc do. - - ----.-- $ «is|. 

Silver Rouble of Russia, -------- $ '75. 

Florin or Guilder of the United Netherlands, - $ '40. 

Mark Banco of Hamburg, ------- $ '33 j. 

Real of Plate of Spain, $ '10. 

Real of Velton of do. --------- $ <05. 

Milrea of Portugal, --------- $ l<24. 

Tale of China, $1'48. 

Pagoda of India, - - - - $1'84. 

Rupee of Bengal, ---------- $'50. 

3. Reduce 8764 livres to federal money. '• .£. (• . •'' r '-\_ 
8. Reduce 10,000 franca to federal money. - - - r ' V jl 

4. Reduce 250,000 florins to federal money. - .. / a L : 

5. In $ 1000, how many francs ? „ . / ..■ = ' 



IT 81. Interest is an allowance made by a debtor to a* 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, or for a 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollars, one year, is called the rate per cent, or per centum ; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per ceo/.,* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, -£0 "f '*« **■* Iff or due it paid for the we of it one 
year. This is called legal interest, and will here be under- 
stood when no other rate is mentioned. 



• Inihf?»»inrfNiwY«rt,7psra; 
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Let us suppose the sum lent, or due, to be $ I. The 
1 00 th part of $ 1, or T i 3 of a dollar, is 1 cent, and T g„ of a 
do!! ir, the legal interest, in 6 cents, which, written as a de- 
cuuji fraction, is expressed thus, ------ SM. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, is 

T i ff ; decimally, ----------- '01. 

i per cent is a half of 1 per cent, that is, - - '005. 

£ per cent, is a fourth of 1 per cent, that is, - - '0025. 

* J per cent is 3 times J per cent, that is, - - - '0015. 

Note. The rate per cent is a decimal carried to two 
places, that is, t» hundredths; Jail decimal expressions tower 
than hundredths are -'parts of I per cent £ per cent, for in- 
stance, is '625 of 1 per cent, that is, '00625. 

Write 2£ per cent as a decimal fraction. 

2 per cent, is '02, and £ per cent is '006. Am. '025. 
Write 4*per cent as a decimal fraction. ■ 4$ per 

cent ■■- — 4$ per cent 5 per cent ■ 7J per 

cent 8 per cent 8$ per cent 9 pel 

cent 9£ per cent 10 per cent (10 per cent 

is ^fy\ decimally, '10.) 10$ per cent 11 per 

cent 12$ per cent ■ 15 per cent 

1. If the interest on $ 1, for I year, be 6 cents, what will 
be the interest on $ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing :— 

$17 



1 '02 Answer ; that is, 1 dollar and 2 cents. 

To find ill e interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, observing to. place the point, 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money doe, for which interest is 
paid. Amount is the principal and interest added together. 
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2. What will be the interest of $ 32'15, 1 year, at 4£ per - 
eem-^ 

$32<15 principal. j^^ being fi ve de- 

'045 rale per cenf. , c imal plaeesin the mul- 

16075 ■''- "*; -tiplicand and multiplier, 

12S60 ' -^ ve * 1 8 ures m " s ' ,,c 

, '.' i. ■. ' J- J pointed off for decimal* 

Ant. $1'44675 \\ from the product, which 

t , ■ - / i, -gives the answer, — 1 
dollar, 44 cents, 6 mills, and ffo of a mill. Port* of a mill ore^ 
not generally regarded; hence, $ 1 '446 is sufficiently exact 

3. What will be the interest of $ HHM for 1 year, at 3 

per cent ? at 5J per cent ? — — at 6 per cent i 

at 7£ per cent? at8£percent ? at flj per cent ? 

at 10 per cent ? at 10$ per cent ? at 11 

percent? at llg per cent? ■- — at 12 per cent? 

at 12£ per cent, t 

4. A tax on a certain town is $1627*18, on which the 
collector is to receive 2j. per cent for collecting; what will 
he receive for collecting the whole tax at that rate ? 

Am. $40*679. 
' Note. In the same way are calculated commission, in- 
surance, buying' and selling stocks, loss ard gain, or any 
thing else rated at so much per cent without retpect to lime. 

5. What must a man, paying $0'37£ on a dollar, pay on 
a debt of $ 132*25 ? Am. $49'593. 

6. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12j per cent, that is, 12$ 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Avs. His whole gain was $ 72'50 ; whole amount 
$652*50. -. • '- 

7. A merchant bought a quantity of goods for $ 763*37 J ; 
how much must he sell them for to gain 15 per cent. ? 

. Am. $ 877*881. 



TT 82. Commission is an allowance of so much per cent- 
to- a person called a correspondent, factor, or broker, for u 
slating merchants and others in purchasing and selling goods. 
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8. My correspondent sends me word that he has pur- 
chased goods to the value of $ 1286, on my account; what 
will his commission eome to at 2£ per cent ? Ans. $ 32' 15. 

9. What must I allow my correspondent for selling goods 
to the amount of $2317'46,at a commission of 3| percent. ? 

Ana. $75'317. 



in exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
cent, on the estimated value of the property insured.' 

Premium, is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the . 
Insurer and insured. ' 

10. What will be the premium for insuring a ship and 
cargo from Boston to Amsterdam, valued at $ 378CU) ; at 4 j 
percent.? Ans. $1701. 

1 1. What will be the annual premium for insurance on a 
house against loss from fire, valued it $3500, at J per cent.? 

By removing the separatrix 2 figu ™s towards tbe left, it is 
evident, the sum itself may be made to express the premium 
at 1 per cent, of which the given rate parts may be token ; 
thus, 1 per cent, on $3500 is $ 36*00, and $ of $35'00 is 
$ 26'25, Answer. ■'..-. 

12. What will be the premium for insurance on a ship and 

cargo valued at $ 25I56'86, at £ per cent ? at if per 

cent, r at J per cent. ? . at £ per t.'nt ? at $ 

per cent. ? Am. At jf per cent, the premium is $ 157*23. 



Stock is a general name for the capital of ary trading 
company or corporation, or of a fund established Lv govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money, the stock is said to be at 
par, which is a Latin word signifying equal ; when for more, 
it is said to be above par; when for less, it is said to be be- 
low par. 

13. Whatis the value of $7564 of stock, at 112$ "per 
cent? that is, when 1 dollar of stock sells for 1 dollar 12^ 
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r, which is 12£ percent, above par, ■ 

Am. ■ 



<:ki\U atkanee, as it is sometimes tailed. Am. $ 8508'5fl 

1 4. What is -the value of $ 3700 of bank stock, at 95$ 
per cent., that is, 4$ per cent below par i Ana. $ 3533'5U. 

15. What is the value of $ 120 of stork, at 92£ per cent. r 

at S6£ per cent f at 67f per cent. ? it 104J 

per cent ? . at 108$ per cent? at 115 per cent ? 

at 37J per cent advance 1 f ' 



Loss akd Gain. 16. Bought a hogshead of molasses fni 
$ 60 ; for how much must 1 sell it to gain 20 per cent. ? 

Am. $72. 

/ 17. Bought broadcloth at $2'50per yard; but, it being 

d 'imaged, I am willing to sell it so as to lose 12 Der cent ; 

how much will it be per yard ? Am. $ 2 < 20. 

18. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent ? 10 per cent ? 15 per cent .' 

to lose 20 per cent ? Am. to the last, 16 centa per ya. ( 

IT S3. We have seen how interest is c«=t cu any anm of 
money, when the time is one year; but it is rrenwutly ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for 1 year, at 6 per cent, being 
'06, is 

01 cent for 2 months, 
'005 mills (or J a cent) for 1 month' of 30 days, {for so we 

reckon a month in casting interest,) and 
'001 mill for every 6 days; 6 being contained 5 times in 30 

Hence, it is very easy to find by inspection, that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
tjieen time. The cents, it is evident, wilt be equal to half the 
greatest even number of the months ; the mills will be 5 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents, *04; the mi Us, 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
= 18) days, will be '008, which, united with the cents, 
('048 * give 4 cents 8 mills for the interest of $ 1 for 9 
-lonth* Jnd 18 days. ' 

... Google 
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1. AVhat will he the interest on $ I for 5 months 6 days t 

6 months 12 days ? ■ 7 months ? 8 months 

24 days? 9 months 12 days? 10 months? — — 

11 months 6 days? 12 months 18 days? 18 

months 6 days? 16 months? 



Odd days." 2. What is the interest of $ 1 for 13 months 
16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
ami 2 for2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be such part of 1 mill as .4 
days is part of 6 days, that is, J = § of a mill. Ami. '067$. 

3. What will be the interest of $1 for 1 month 8 days? 

2 months 7 days? 3 months 15 days? 4 

months 22 days ? 5 months 1 1 days ? 6 months 

IT days? 7 months 3 days ? 8 months 11 days? 

— -9 months 2 days? 10 months 15 days? — 

11 months 4 days? 12 months 3 days? 

Note. If there is no odd mouth, and the number of days oq. 
less tlianG, m that there are no mills, it is evident, a cipher r ust 
De put in the place of mills;' thus, in the last example, —12 
drouths 3 days, — the cents will be '06, the mills 0, (lie 3 
days £ a mill. " . Am. '060£. 

4. What will be the interest of $ 1 for 2 months. 1 day ? 

4 months 2 days ? 6 months 3 days ? S 

months 4 days? 10 months 5 days? — -fjr3days? 

for I day? — — for 2 days? ■ for 4 days? 

for 5 days ? 

•it. What is the interest of $56'13 for 8 months 5 days? 
The interest of $ 1, for the given time, is '04G| ; therefore, 
j) and£)$56'13 principal. 

'040J interest of $ 1 for the given time. 

224520 interest for 8 months. 
2106 interest for 3 days. 
1871 interest for 2 days. 

2'29197, Am. $2*291. 

5 days = 3 days + 2 days. As the multiplicand is taken 
once fur every 6 days, for 3 days 'ake J, for 2 days take £, 
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of the multiplicand. $ -f- $ = f. So also, if the odd days 
be 4 — 2 days -|- 2 days, take £ of the multiplicand twice; 
for 1 day, take $. 
. '* N»U. If the sum on which interest is to be "«*> Dt Mai 
than $ 10, the interest, for any number of days fc*» than 6, 
will be lets than 1 cent ; consequently, tn business, if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find the 
interest of any sum in federal money, at 6 per cent., it is only 
necessary to ( inultiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction, remembering to point off. as many places 
for decimals in the product as there are decimal places in 
■ both the factors counted together. 

EXAMPLES FOR PRACTICE. 
'«, What is the interest of $ 87'19 for 1 year 3 month* ? 

Ans. $6*539 
7. Interest of $116,08 for II mo. 19 days? $6*751. 

S of $200 for 8 mo. 4 days? $S'132 

9 , of $0'85 for 19rao.? \ : $'0b 

10 of $ 8*50 for 1 year 9 mo. 12 days ? $ '90S 

1 1 of $675 for 1 mo. 21 days ? $5'73? 

12 of $8673 for 10 days? $ 14435. 

13. of $0'73 for lOino.? $ '036. 

14. of $96 for 3 days?' M) JVoU. The inte- 

15. of $ 73'50 for 2 days ? f rest of $ I for 6 days 

, .16. - of $180'75 for 5 days? (being 1 mill, the dol- 

17 of $15000 for 1 day? Mare themselves ex- 
press the interest in mills for six days, of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2'500, that is, $2'50, Ans. to the last 

When the interest is required for a large number of years. 

it will be more convenient to find the interest for one year 

and multiply it by the number of years; after which fin*. 

the interest for tie months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Am. $7200. 

19. What is the interest of $ 520*04 for 30 years and 
6 month*: iiw. $95i'67Z. 
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20. What is the interest -on $409 for 10 years 3 month" 
Mid 6 days? ■ /t. • Am. $246'4<>. 

21. What is the interest of $220 for 5 years ? tor 

J2 years? — — 50 Tears?. .Am. to last, .$660. 

22. What is the amount of $ 86, at interest 7 years ? 

- • ■■" *■: ■ ,w f .'Am. $122'12. 

23. What is the interest of 36 £. 9 s. 6£ d. for 1 year t 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (U 76;) then proceed in all respects as in 
federal money. Having found the interest, reverse the ope- 
ration, and reduce the three first decimals to shillings, &c. T 
by inspection. (IT 77.) ■ « ' "-. ■ Aas. 2Jl.;i"s, 9 d. 

24. Interest of 36 £. 10"9. for IS mo. 20 days? Aw.3je,'- 
8s. l$d. Interestof 95 £. for 9'mo. ?' Aw. 4 £. 5 s. G d-, 

2o. What is the amount'of 18 £. 12 s. at interest 10 
mouths 3 days? " Am. 19 M. 10 s. 94, d. 

26. What is the amount of 100 £. for 8 years ? 

Aas. 148 £ . 

27. What is the amount of 400 jE. 10 s. for 18 months?. 

Am. 486*. 10 s. 10 d. 3 q. 

28. What isjhc amount, of 640 £ A S s. at interest for 1 
(faftr ,:— — for 2 years 6 months?' -a— for 10 years ? 
i# .- Am. to hat, 1024 £,. 12 s. 9£ d. 

IT 64. 1. What is the interestof 36 dollars for 8 months, 
at 4£ per cent. £ . 

Note. When the rate is any other tb&B six per cent., first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 
$36 
04 4J- per cent, is j. of G per cent ; therefore, 

, rj^T from the interest at 6 per cent subtract J 

■ 1;)6 the remainder will be the interest at 4£ pel 

1*08 Am. 

2. Interestof I $ 54 '81 for 18 trio., «t 5 per ct? Am. $4'11. 

3 of $500 for 9 mo. 9 days, at 8 per ct.? $31'00. 

i of $62* 13 fori mo. 20 (lays, at 4 per ctf $'345. ■ 
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'5. Interest of $85 for lOmo. 15days,atl2^j)ercent.? 

Am. $9<295. 
6. What is the amount of $ 53 at 10 per et for 7 mo. ? 
'• Ans.^$56'091. 

Che time, role per cent, aud amount giVen,to_faul the. principal. 

IT 85. 1. What sum of money, jwt 'aKinterest at 6 per 
teat., will amount to $6! '05, ia 1 year 4 months? 

The amount of $ 1, at the given rate and lime, is $ 1 'OS 
heuce, $ 61*08 -i- $ 1*08 = 56'50, the principal required', 
th.it is, — Find the amount of $1 at the given rate and time, by 
■j-'iich ilirule the given amount; the quotient wilt be the prvtct- 
ual required. Ana. $ 56'50. 

2. What principal, at 8,pct cen,t y jnl year 6 months, will 
amount to $85*12? '.'.[\ ;-.' -'", ' •■ Ans. $76. 

' 3. What principal, at 6 per cent, in 11 months 9 .days, 
will amount to $99'31J? / J'.. ■■' ■ / y 

Note. The interest of $ I, for the given time, is "'056^ ; 
but, in thrtte eases, when there are odd days, instead of 
writing the parls of a mill as a common fraction, it "ill be 
mire convenient to write them as a decimal, thus, '0565; 
thai is, extend the decimal to four places. Ans. $.94 

4. A factor receives $988 to lay out after deducting his 
commission of4 per cent; how much will remain to be 
laid out? ■' . / ' 

It is evident, he ought not to receive commission on his 
aum money. This question, therefore, iu principle, does not 
iiffer from the preceding. 

Note. In questions like this, where no respect is had to 
lime, (IT 81, ex. 4, note,) add the rate-to $ 1. -4ns. $ 950. 

5. A factor receives $1008 to lay out after deducting 
his commission of 5 per cent.; what does his com miss ion 
ainountto? /.•.-, .■ -....•* •■ Ant. $48. 



Discount. 6. Suppose I owe a man $ 397'50, to he paid 
in 1 year, without interest, and I wisU to pay liim now ; how 
UHirti ought 1 to pay him when the osuh! rate is 6 pefceot. ? 

[ ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $397'50. The question, therefore, 
does not differ from the preceding. Ans. $375. 

Note. An allowance made for the payment of wiy tum 
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ol money before it becomes dtie, as in the last example, is 
called DiMcotmt. 

The sum which, pat ftt interest, would, iri the time and 
at the rate per cent, for which discount is to be made, amount - 
to the given sum, or debt, is called the present worth. 

7. What is the present worth of $ 834, payable in 1 year 

7 mouths and 6 days, discounting at the tatc of .7 per tent. ? 

7 .' -^ .''. ■) '■ ' . - ■ Aiia. $750. 

S. What is flie discount on $'321 {63, due 4 years buuee, 
discounting at the rate t)f§pet,e^tiJi-.'^ -y^ 1 ? $6J'2C. 

9. How much ready hi?J#ey must b^ paid for a note of 
$ 18, due IS months hence, discounting at the rate of 6 per 
cent.? f;'>^}/-'-'- ■ '■--'.-■'.'■ ■' - Am. $16'744. 
J. 10. Sold goods for $6S0, payable one half in 4 months, 
and the other half in S moiitlu ; what i must be discounted 
for present-paynient ? J , ^ ■' ' -' * - AntL $ 18'S73 

> 11. What is -the present worth of $5G'20, payable in 1 

year 8 months, discounting at 6 per cent. ? '* *■ at 4£ per 

cent.? at 5 percent.? at 7 per cent.? a* 

7£ per cenL ? at 9 per cent. ? 

, . , . Am. to the lost, $ 48'869. 

' % ■ , * ' 

..._....,/..- / ■ 

The. time, rale per cent., anil interest being ffivefi, to find the 
principal. • 

V 36. 1 . What sum of money, put at interest 16" months, 
will gain $ 10'50, at 6 per cent. ? 

$ 1, at the given rate and. time, will gain '08; .hence, 
$ 10*50 -h $'08= $131'25, the principal required; fiat 
Is,— FwirfiAe interest of $1, at the given rate and time, by 
which divide the given gain, or interest ; the qftotient will be the 
principal required. . An*. $131 '25. 

2. A man paid $ 4'52 interest, at the rate of fi per cent 
at the end of 1 year 4 months; what was the principal ? 

Ant. $56'50.' 

3. A man received, for interest on a certain note, at the 
eud of 1 year, $20; what was the principal, allowing the 
rate to have been 6 per cent. ? Ana. $ 333'33:s^. 

i: ■:-.-. .Gothic 
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The principal, interest, and time being given, to find the rife 

per rent. 
. . IT 87. I. If I pay $3'7S interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, at one per cent, the given time, is $ '54, 
hence, $ 3'78 -=- $ '54 s= '07, the rate required ; that is, — 
Find the interest on the given stem, at 1 per cent, for the given 
time, by which divide the given interest ,- (Ae quotient wilt be 
the rate at which interest was paid. Ans. 7 per cent 

2. If I pay $2*34 for the use of $468, 1 month, what is 
the rate per cent. ? An*. 6 per cent. 

3. At $46*80 for the use of $520, 2 years, what is ilia* 
per cent. i Ant. 4j per Cent 



The prices at which goods are bought and sold being given, to 
find the rate per cent, o/cair or loss. 

*f 88. 1. If 1 purchase wheat at $ l'lO per bushel, and 
sell it at $ 1'37£ per bushel, what do I gain per cent, i 

This question does not differ essentially from throe in the 
foregoing paragraph. Subtracting the cost from the prkr 
at sale, it is evident I gain 27£ cents on a bushel, that is, 
*~ of th; first cost. ^= '25 percent,, the Answer. That is, 
— Mute a common fraction, writing the gain or loss for (Ae numera- 
tor, and the price at which the article was bought for the de- 
nominator j then reduce U to a decimal. 

2. A merchant purchases goods to the amount of $ 550 ; 
>vhat per cent, profit must he make to gain $ 66 t>° ■• ' 

'7 - ■ - { - Aits. 12 per cent, 

3. What per cent, profit must he make on. the same 

purchase to gain $38'50? ' to gain $24*75? _■— — to 

gain $2'75? 

Note. The last gain gives for a quotient < 005, which is J 
per cent The rate per cent, it must be recollected, (II bl. 
note,) is a decimal carried to two places, or hundredths; a!i 
decimal expressions lower than hundredths are parts of 1 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1*0032 per gal- 
lon; what was the whole gain, and what was the gain po- 
ceut? ... . Afu ( $4'924, wliple gain. 

. . _ i 44 gain per cart 
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5. A merchant bought & quantity of tea for $365, whi'h. 
proving to l)uve been damaged, be sold for $ 332'15; what 
dill he lose per cent. ? Ans, 9 per cent. 

6. If I buy cloth at $2 per yard, and sell it for $?,'50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25. 

7. Bought indigo at $ 1 '20 per lb., and sold the same at 
80 cent*. per lb.; what was lost per cent. ? Ans. 25 percent. 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $20'66; for freight, $40'7S; for porterage, $6'05, 
and for insurance, $ 30'S4 : if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent ? Ans. $ 11'695-f-. 

"She principal, S-ale^per cent., and interest being given, to find 

/ the time. 

IT 89. 1. The interest on a note of $ 36, at 7 per cent., 
was $ 3'78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent., is $ 2'52 ; 
hence, $3'78-i- $2'52 = 1'5 years, thetime required; that 
is, — Find the interest for 1 year vn the principal given, at tht 
given rate, by which divide the given interest ; the quotient will 
be the time required, in years and decimal parts of a year; the 
latter may then be reduced to mouths and days. 

Ans. 1 year 6 months. 
' %. If $31*71 interest be paid on a note of $226'50, 
what was the time, the rate being 6 per cent ? 

Ans. 2'33$ = 2 years 4 months. 
* 3. On a note of $ 600, paid interest $ 20, at 8 per teut ; 
what was the time ? 

Ans. '4 16 -f- = 5 months so neatly as to be called 5, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $ 217*25, at 4 per cent, was 
$28'242; what was the lime ? Ans. 3 years 3 months. . 

Note. When the rate is 6 per cent, we may divide the 
interest by £ the .principal, removing the separatrix twe 
places te die left, and the quotient will be the answer iu 
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To find the Merest due on notes, &;c. when partial 
have been made. 

, IT 90. In Massachusetts the law provides, that payments 
shall be applied to keep down the interest, and that neither 
interest nor paym&U shall ever draw interest. Hence, if the 
payment at any lime exceed the interest computed to the 
same time, that excess is taken from the principal ; hut ii 
the payment be less than the interest, tlie principal remains 
unaltered. Wherefore, we have this Rple : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then dne; add that interest to the 
principal, and from the sum subtract the payment, or the 
stan of the payments, made within the time for' which the 
interest was computed, and the remainder will b« a new 
principal, with which proceed as with the first. 

1. For value received, I promise to pay Jameb Cokart, or 
order, one hundred sixteen dollar* sixty-six cents and six milU 1 
Kith interest. May 1, 1822. 

$116,666. Samuel Rood. 

On this note were the following endorsements : 
Dec. 25, 1822, received $16*666 

July 10, 1823, g. 1*666 

Sept. 1, 1824, $ 6'000' 

June 14, 1825, $33*333 

April 15, 1826, ....: 862*000 

What was due August 3, 1827 ? Ans. $ 23*775. 

The first principal on interest from May 1, 1822, $116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 mouths 24 days,) - ' 4*549 

Amount, $121*215 
'Payment, Dec. 25, exceeding interest then due, JO'666 

Remainder for mew principal, ... 104*549 
Interest from Dec. 25, 1822, to June 14^1flE^ 

(29 months 19 days,) - - . - - ' 15*490 

Amount carried forward, $120*039 

, Comic 



Note. In finding the 
times for computing the 
interest, consult IT 40. 
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Amount brought forward, $ 120'039 
Payment, July 10, 1823, less than interest 

then due, - - '- $ I '666 

Payment, Sept. 1, 1824, less tliau interest 

theu due, .... 6'000 

Payment, June 14, 1825, exceeding in- 
terest then due, ... 33-333 

$39'999 

Remainder for a new principal, (June 14, 1825,) 80'040 
Interest from June 14, 1825, to April 15,1626, 

(10 months 1 day,) - 4'015 



Amount, $ 84'055 
Payment, April 15, 1826, exceeding interest theu 
due, ...---. 62'000 

Remainder for a new principal, (April 15, 1826,) $ 22'055 
Interest due Aug. 3, 1827, from April 15, 1826, 
(15 months 18 days,) .... 1'720 

Balance due Aug 3, 1827, - - $ 23'775 

2. For value received, I promise to pay James Lowell, or 
order, eight hundred sixty-seven dollar* and t/tirfy-IAree cento 
with interest. Jan. 6. 1820. 

$ 867'33.- Hiram Sim son. 

On this note were the following endorsements, viz. 
April 16, 1823, received $136'44. 
April 16,1825, received $.319. 
Jan. 1, 1826, received $518'68. 

Whatremained due July 11, 1827? Asa. $215'103. 



COMPOUND INTEREST. 

TT 91. A promises ro pay B $ 256 in 3 years, with in- 
terest annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pay interest on 
tbe interest from that time, the same as on the principal. 

Note. Simple interert is that which is allowed for the 
-principal only; cempetmd rtttrmt is that which i« allowed 
P 
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for both principal and interest, when the latter is not paid at 
the time it becomes due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and malting the amount 
the principal for the next succeeding year. 

1. What is the compound interest of $256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal. 



27|'36 amount, or principal for 2d year. 
*06 , 

16*2816 compound interest, 2d year, > added to 
271 '38 principal, do. J gether. 

287*6416 amount, or principal for 3d year. 



17*25846 compound interest, 3d year, > added to- 
287*641 principal, do. J gether. 

304*899 amount 

2S6 first principal subtracted. 

Ans. $ 4S'899 compound interest for 3 years. 

2. At 6 per cent, what will be the compound interest, ana 

what the amount, of $ 1 for 2 years ? what the amount 

for 3 years ? for 4 years ? for 5 years ? ■ for 

6 years ? for 7 years f for 8 years ? 

Ans. to the last, $ 1'593-f-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
.$3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
mto a table of multipliers for finding the amount of any sum 
lor the same time. 



.Google 
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TABLE, 

Showing the amount of $1, or l£.,&c for any number of 
years, nut exceeding 24, at the rate* of 5 anil 6 pet tent. 
compound interest. 



Ftsr.. 


5 per cent. 


1 


1'05 


2 


I'1025 


3 


1*15762 + 


4 


1*21550 + 


S 


1 '27628 + 


8 


1 '34009 + 


7 


I '41)710 + 


8 


1 '47745 + 


9 


1*55132 + 


10 


1*62889 + 


11 


1 '71033 + 


12 


1 '70-585 + 



fi per cent. 


Tear*. 


1*06 


13 


1*1436 


14 


1*19101 + 


15 


1*26247 + 


IS 


1*33822 + 


17 


1 '41851 + 


18 


1*50363 + 


19 


1*59384 + 


20 


1*68947 + 


21 


1*79084 + 


22 


1 '89829 + 


23 


2*01219 + 


24 



1*88564 + 
1*97993 + 
2*07892 

2' 18287 -- 
2'29201 - 
2'4066I 
2'52fi95 
8*65329 + 
2'7859(S + 
2 '92526 + 
3'07152 + 
3 '22509 + 



2*13292 -- 

2*26090 + 

2*39655-- 

2'54035 

2'69277 

2'S5433 

3*02589 - - 

8*20713 

3*39956 

3*60353 



Note 1. Four decimals in the above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are mouths and days, you may lirst 
find the amount for the gears, and on (hat amount cast the 
interest for the months auddays; this, added to the amount, 
trill give the answer. 

3. What is (he amount of $600'50 for 20 years, at 5 pel 
cent, compound interest? at 6 per cent.? 

S 1 at '5 per cent., by the table, is $ 2*65329 ; therefore, 
2*65329 X 600'50 = $ I593'30 + Ans. at 5 per cent. ; and 
3*20713 X 600*50 = $ 1925'881 + A«. at 6 per cent. 

4. What is the amount of $40*20 at 6 per rent, com- 
pound interest, for 4 years? for 10 years ? for 13 

years? for 12 jears ? for 3 years and 4 months ?■ 

for 24 years, 6 months, and 18 days? ' t 

y " >f, ./i . An*, tolast, $168*137. 

Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what ha3 now been advanced we deduce the foj. 
lowing general 

RULE. 

L To find the interest when the time is 1 year, or, tojindl/tt 
rate per cent, on any sum of money, without respect to time, -u 
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the premhm for insurance, commission, &c, — Multiply the 
principal, or given Sum, by (he rate per cent., written as a 
decimal fraction ; the. product, remembering to point off as 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

II. H'AtT] there are months and dags in the ijinea time, to find 
the interest on any sum of lmuey at 6 per rent.,- — Multiply the 
principal by ihe interest on $ I for the given time, found by 
inspection, and the product, as before, will be the interest 
required. 

III. To find the interest on $1 at 6 percent., for any giren 
tmr, by inspection, — It is only to consider, that the cents will 
be equal to half the greatest even number of the mouths ; 
and the mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. // the sum given be in pounds, shillings, pence and far- 
things, — Reduce the shillings, &c. to the decimal of a pound, 
by inspection, (IT 76 ;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest required he at any other rate than 6 per 
cent., {if there he months, Or months and days, in the ffioen time,) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, at the 
-ate required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

Note. The interest on any number of dollars, for 6 days, 
at 6 percent, is readily found by cutting off the unit or right 
hand fijrure ; those at the left hand will show the interest in 
cents for 6 days. 

EXAMPLES FOR PRACTICAL. 

1. What is the interest of $ 1600 for 1 year and 3 months? 

V " ' Ans. S120. 

2. What is the interest of $5*811, for 1 year II mouths r 

Ans. $'66S. 

3. What is the interest of $2'29, for 1 month 19 days, 
at 3 per cent ? Ans. $ '009- 

4. What is the interest of $ 18, for 2 years 14 days, at .7 
percent? Av.s. $2'569 
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X -'-•-'/'" 

5. What is the interest of $lTtiS, for it months 28 
days? : -V-ii- An*. $1*054. 

6. Wli*t is the interest of * 200 for 1 'day ? 2 days ? 

3 days? 4 days? 5 days? 

Ann. for 5 days, $0'166. 
.i 7. What is the interest of half a mill for 567 years ? 

Aia. $0'017. 

8. What is the interest of $ 81, for 2 years 14 days, at J 

per ceut. ? J per cent. ? ■ $ per cent. ? 2 per 

cent.? 3 per cent.? '-4j per cent.? 5 per 

. cent. ? 6 per cent. ? 7 per cent. ? 7£ per 

cent. ? 8 per cent ? 9 per cent. ? 10 per 

cent. ? 12 per cent F 12 j per cent. ? 

Anx. to lost, $20<6_43. 

9. What is the interest of, 9 cents for 45 Years, 7 months, 
11 days? ' > Am - *°' 2 ^6- 

10. A's note of- $ 175 t^ given Dec. 6, 1798, on which 
was endorsed one year's interest; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ana. $207'32. 

11. B'snoteof $56*75 was given June 6, 1301, on inter* 
«»t after 90 days ; what was there due Feb. 9, 1802 ? 

"*-L :'-%.,«. -J V^i 1 **- Am. $58'19. 

12. C'snoteof $ 365'3r was given Dec. 3, 1797; June 
7, 1800,. he paid $97'16; ,whnt was there due Sept. 11, 
1399?/m^.£>'-~ji. /ye.it '-;, '-■'■■ *■-/_ 'Aha. $328*32. 

13. 'Supposing a note of $ 317*92, daten" July 5, 1797, m, 
which were endorsed the following payments, vi*. Sept. 13, 
1799, 8308*04; March 10, 1800, $76; what was there 
1 e Jan. 1, 1801 ?, '. Am. $83'991. 
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SUTPXiHNULNT JTO PTTEREST. 

,'■■ s r (. ... ■ <£tf£s%ioxs. 

1. What is interest ? 2. How is it computed ? 3. What 

is understood by rate per cent.? 4. by priiicipnl -r 

6. by amount ? 6. by legal interest ? 7. 

hv commission? 8. insurance? 9. premium? 

10. policy? 11. stoclt? 12. What is under- 
Stood by stock being at par? 13. above par? 14. 

p. , —. 
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■ b.ilow par ? 15. The rate per cent, is a decimal car- 
tied to how many places r 16. What are. decimal expres- 
sions Ivwer than hundredths ? 17. How is interest, (when 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent.", or leas, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent, for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When tlie given time I*. 
less than 6 days, how is the iuterest most readily found ? 
22. If the sum given he in pounds, shillings, Sic, how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if there be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. wlien partial payments have bi-en made, and 
what is the principle on which the rule is founded? 25. 
How may the principal be found, (lie time, rate per cent., 
and amount being given? 26. What is understood by ilia- 
cbur.l? 27. — — by present worth ? 28. How is the piiii 
cipal found, the time, rate per cent., and interest being given Y 
29. How is the rate per cent, of gain or loss louud, the 
piices at which goods are bought and sold being given ? SO. 
How is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent., and interest being given ? 32. What is 

simple interest? 33. compound interest? 34. How 

is compound interest computed ? * . 

EXERCISES. 

1. What is the interest of $ 273'51 for 1 year 10 days, at 

7 per cent. ? Ana. $ lV'677. 

2. What is the interest of $486 for 1 year, 3 mouths, 19 
days, at 8 per cent. ? Ana. $50'652. 

3. D's note of $203<i7 was given Oct. 5, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50: what 
was there due May 2, 1811? ' Ana. $174'53. 

4. E's note of $870'05.was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. II, ISOS.he paid $ 1S6'06 ; what 
was there due Dec. 23,1807? ' Ana. $1041'58. 

5. What wi!l be the annual insurance, at £ per cent., on 
a hom* valued at $ 1600 ? Ant. $ 1C 



T 91. SUPPLEMENT TO INTEREST. 175 

4. What will be the insurance of a ship and cargo, valued 

at $ 5643, at I J per cent. P at | per cent. ? at ^ 

per cent i at ^ per cent, r at f pet cent ? 

Note. Consult II 82, ex. 11. 

Abs. at {per cent. $42'322. 

7. A man having compromised with his creditors at 624 

cents on a dollar, what must he pay on a debt of $ 137'-i0 i 

Ant. $85'912. 

£. What is the value of $ 800 United States Bank stock, 

at 1 12A per cent. ? Ana. $ 900. 

<>. What is the value of $ 560'75 of stock, at 93 per cent. ? 

Am. $521'497. 

10. What principal at 7 per cenlj. will, in 9 months 18 days, 
amount to $42240?, /,Jj*£ --j > ". -, . {Am. $400. 

11. What is the present worth ol $436, payable in 4 
years anil i2 days, discounting at the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the i!n ism 
to rive places. Ana. $354'f06, 

12. A merchant purchased goods for $250 ready cjoney, 
and sold them again for $ 300, payable in 9 months ; tvlial 
Hid he gain, discounting at 6 per cent. ? Aim. $ HT'Ci; I , 

13. Sold goods for $3120, to he paid, one hah' in 'J 
months, and the other half in 6 months ; what mus: lie <'i . 
counted for present payment? Am. 6b'4P- ; 

)J. The interest on a certain note, for 1 year » moi.ti-s, 
was $ 49'875 ; what was the principal .' _' Aui. $ 4Th. 

15. What principal, at 5 per cent., in 16 months 24 iIkjb, 
will gain $ 35 ? Ann. $ U'il. 

16. If I pay $15*52 interest for the use of $500, 9 
months and 9 days, what is the rate per cent. ? '... ; ; 

17. If I buy candles at $'167 per lb., and sell Ihem ->i 
20 cents, what shall I gain in laying" out $ 100 ? 

'..-.* - .'■''- /' ■', Ans. $19'7i>. 

IS. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 £ . ? 

Am. 18 £. 15s 

19. Bought 37 gallons of brandy, at $1'10 per gallon, 
and sold it for $40; what was gained or lost per cent. ? 

20. At 4 s. 6 d. profit on 1 £-., how much is gained inlavi-2 
out 100 £., that is, how much per cent > Ana. 22 £. 10 i>. 

21. Bought cloth at $4'48 per yard; how must I sell it 
Ji gain I2J per cent. ? An*. $6'04. 
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22. lloiBffit^ Iwrrel of powder for 4£.; for lion- miieh 
muM il be soW to lose 10 per cent, r Ann. 3 £ . 12 s, 

2:). Bought doth at 15 s, per yard, which not proving so 
tfuiA ax t expected, I am content to lose '174 percent. ; how 
must 1 svll it per yard ? Alia. 12 s. -14 d. 

2-1. Bought 50 gallons of brandy, at 92 cents per gallon, 
but bv accident 10 gallons leaked out; at what rule must I 
M'll't!>c remainder per gallon to gain upon the whole cost at 
the rule of 10 per cent. ? Ant. $ 1*265 per gallon. 

25. A merchant bougkt 10 tons of iron for $950; the 

freight and duties came to $ 145, and bis own charges to 

$25. j how must, he sell it per lb. to gain, 20 percent, by it? 

t ' ■ v '« h< 'tv/ >'it»/Veenls per lb. 

x EQCAX^ST or FAXMEMTS. 

II ©2. 'l'<|iiatioiL of payments is the method of finding (be 
mean time for the payment of several debts, due at different 
times. 

1. In how lrcinv months will $ 1 gain as much as 5 dol- 
lar* will gain in 6 months ? ^ 

2. In how ninny months will $ 1 gain as much us $40 
wi'l imiti in 15 months? Aim, 600. 

I In how many months will the nse of $5 be worth as 
much as (lie use of $ 1 for 40 months? ',' 

4. li.-n-m-L-il of a friend $ 1 for 20 months; afterwards 
le, it niv friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $1?S~~ 

ft. I have three* notes against a man ; one of $ 12, due in 
3<mmitlin; one of $9, due in 5 mouths, and the other of 
$6, line in 10 months; the man wishes to pay the whole -.it 
fliri-e; what time ought lie to pay it? . 
$ 12 for 3 months is the same as $ 1 for 36 months, and 
■J 9 fnr 5 months is the same as $ 1 for 45 mouths, and 
5 6 for 10 months is the same as $ 1 for 60 months. 



Me might, therefore, have $1 141 months and lie may 
. keep -j7 diillnr* 2 i f part an long; that is, ^ zz 5 ihdiuKs 

, . , Cookie 
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Hence, To find Ike mean time for several payment*/ — HlTT.E' 
— Multiply each sum by its time of payment, and divide the 
sum of the products by the sum of the jnyineitig, and the 



JVo/e. This rule is founded on the supposition, that what 
is gained by keeping a debt a certain time aftnr it is d;-\ is 
the same as vhat is lost by paying it an equal time heforr it 
is due ; but, in the first cane, the gam is evidently equal to the 
hicrtst on the debt for the given time, while, in the sei wd 
ease, the iow is only equal to the ditco-mt of die debt fir'! ' 
time, which is always lets than the interest; therefore, <\- 
rule is not exactly true. The error, however, is so trilling, 
in most questions that occur in business, as scarce to me jit 

<6. A merchant has owing him $ 300, to be paid as fal- 
lows : $ 50 in 2 months, $ 100 in 5 months, and the res: in 
8 months; and it is agreed to make one payment of tSi; 
whole : in what time ought that payment to be ? 

Aits. 6 months. 

7. A owes B $136, to be paid in 10 months; $96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
is the equated time for the payment of the whole ? 

Am. 6 months, 7 days +. 

8. A owes B $ 600, of which $ 200 is to be paid at Hi* 
present time, 200 in 4 months, and 200 in 8 months ; what 
is the equated time for the payment of the whole ? 

An*. 4 months. 
• 9. A owes B $300, to be paid as follows: J in 3 months. 
J in 4 months, and the rest in 6 months: what U the equated 
time? Am. 4£ momlm. 



RATIO; 

THB RELATION OF NVMBERSu 

IT 93. 1. What part of 1 gallon is 3 quarts? 1 gallon is 
4 quarts, and 3 quarts is f«of 4 quarts. Ans. f of a gallon. 

2. What part of 3 quarts is 1 gallon ? 1 gallon, being 4 
quarts, is f of 3 quarts ; that is, 4 quarts is 1 time " 
and | of another time. Am. 



3 quarts 
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3. What part of 5 bushels is 12 bushels? . . 
Fii-ding what pari oue number is of an oilier is tlie same 

as (hitting what is called the ratio, or relation of one number 
to another; llius, the question, What part of 5 bushels is 12 
biishds? is itie same as What is the ratio of 5 bushels to 12 
bushels? The Answer is V — H- 

Ratio, therefore, may be defined, the number of times one 
number is rontaiiteil in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards? or, What is the ratio 
of 8 yards to 13 yards? 

1 3 yard* is ^ of 8 yards, expressing the divif \on frnrtumal/if. 
If nmr we perform the division, we have for the ratio 1 {j ; 
thai is, 13 yards is I time 8 yards, and g of another time. 

We have seen, (11 15, «j*,) thai division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed fra>:- 
tinfi'lU, to do which, make the number which is called Hie 
p.7*f, whether it be the larger or the smaller number, the »ta- 
mmitiif of a fraction, under which wtite the other number for 
a denominator. When the question is, What is the ratio, &c. ? 
(he number /«*( named is the part; conseqifeully it nfust be 
made the numerator of the fraction, and the number first 
named the denominator. 

5. What part of 12 dollars is 11 dollars ? or, 1 1 dollars is 
what part of 12 dollars? II is the number which expresses 
tin* part. To put this question in the other form, viz. What 
is the ratio, &.e. ■ let that number, which expresses the p'rrt, 
he (he number last named ; thus, What is the ratio of 1 2 dol- 
lars to 11 dollars? Am. fj. ' 

G. What part of 1 £ . is 2 s. 6 d. ? or, What is the ratio of 
l£. to 2s. 6d.? 

I .£.=210 pence, and 3 s. Gd. =30 pence; hence, 
ffi, =4, is the Aitsioer. 

7. Whal part of 13 s. 6 d. is 1 jE. 10 s. ? or. What is th 3 
ratio of 13 s. 6 d. to 1 £. 10 s. 1 Ann. *#. 

8. What is the ratio of 3 to 5? or 5 to 3! of 

7 , 19 i of 19 to 7? of 15 to 90? »of 90 to 

]5? of 81 to 1611 f of t6() io811 of 61-5 ic- : 

1107? of 1107 to 615 J Aiu. to the ttht, §. 
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PROPORTION | 
THE RUU3 OP TBRBS. 

IM. 1. If a piece of cloth, 4 yards long, cost 12dol!:ir9, 
whai will be the cost of a piece* of the same cloth 7 yards 

Had this pii « contained twice the number of yards of the 
Jirst piece, it is evident the price would'have been (wive as 
much ; had it contained 3 times the number of yards, die 
price would have been 3 times at much; or had it contained 
only half the number of yards, the price would have been 
only half as much; that is, the cost of 7 yar.ls »■■! Le such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
J of 4 yards ; consequently, the price of 7 yards must be [ of 
(he price of 4 yards, or J of 12 dollars. J of 12 dollars, that 
is, 12 X i = V — 21 dollars, Answer. 

2. If a horse travel 30 miles in 6 hours, how many milts 
will he travel in 11 hours, at thai rate? 

11 hours is y of 6 hours, that is, 11 hours is 1 time 6 
hours, and g of another time ; consequently, he will travel, iu 
II hours, 1 time 30 miles, and £ of another time, that is, the 
ratio between the distances wili be equal to the ratio be- 
tween the times. 

J fl i of 80 miles, that is, 30 X V — 3 jj a = 55 miles. If, 
(hen, no error has been committed, 55 miles must be -y of 
SO miles. This is actually the case ; for gg ss V* 

.4m. 55 miles. 

Quantities which have the same ratio between them .ire 
said to be proportional. Thus, these four quantities, 

6, lT,"" 80, 55, 
written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
It follows, therefore, that proportion is a combination of two 
equal ratio*. Ratio exists between two numbers ; but pro- 
portion requires at least (Are*. 

i: ■ . .Google 
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To denote that there is a proportion between the numbers 
6, 11, 30. and 65, they are whtten thus : — 
6 : 11 :: 30 : 55 

which is read, 8 is to 11 as 30 is to 55; that is, 6 is the 
same part of 11, that 30 is of 55; or, 6 is contained in ll as 
many times as 30 is contained in 55 ; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of -55 to 30. 

IT 95. The first term of a ratio, or relation, is called the 
antecedent, and the second the consequent. Iu a proportion 
there are two antecedents, and two consequents, viz. the an- 
tecedent of the first ratio, and that of the secoi J ; the con- 
sequent of the "first ratio, and that of the second. In the 
proportion 6 : 1 1 : : 30 : 55, the antecedents are 6, 30 ; the 
consequents, 11, 55. 

' The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is Vi the second |/} — V" > and that these two 
ratios are equal, we know, because the fractions are equal. 

The two fractions *£ and £& being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one will become equal- to the numerator of the. other, 
and, consequently, that 11 multiplied by 30 will, give the 
same product as 55 multiplied by 6. This is actually the 
case ; for 11 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four numbers be in proportion, Ike product of the 
first and last, or of the'lwo extremes, is equal to the product of 
the second and third, or of the two means. . 

Hence it will be easy, having three terms in a proportion 
given, to find the. fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus:— 

ban. hum alta. idIIm 

6 : 11 : : 80 

Now, since the product of the extremes is equal to the 
product of the means, we multiply together the two means, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result 55, that is, 
M miles, whieh is the ether extreme, or tun, sought 

' ,■ -Coook 
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3. At $ 54 for 9 barrels of flour, bow many barrels may 
be purchased for $ 186 ? 

In this question, the unknown quantity is *he number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 54 ; we thus get the 
following proportion : 

doil.r.. Man. barrels, barrel*. T[, e product, 1674, 

54 : 186 :: 9 : ...... of the two means, di- 

9 vided by 54, the 

54 ) 16W (31 ban-tig, the Aimer, known extreme, gives 

jq2 31 barrels for the 

, - other extreme, which 

54 • is the term sought, 

54 or Answer. 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of -work in 10 days, 
how long will it take 6 men to do the same ? 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz, 
10 days, is made the third term. The two remaining terms 
ore 3 men and 6 men, the ratio of which is §. But the 
more' men there are employed in the work, the less time will 
be required to do it ; consequently, the days will be less in 

The rule of three has sometimes been divided into 1 direct and irtrerte, a dis- 
place, in what thin <lisliiK-lk.il consists. 

The Rule of Three Dii-ect is when more requires more, or ha requires less, m 
■nihifieiample :— lf3meiidi£ a ireneh48 leei long in a certain line, how many 

more requires more. Again : — If 6 men dig 48 feel in a given time, how muck 
fill 3 men die in the same time 7 Here feu requires lea, for the fen men there 
are employee!, the leu wort will be done. 

Tlie Rule of Three btstrtt is when more requires leas, nr leu requires mnre, a) 
iq (his e*ample : — If 6 men dig a certain quantity of treneh in 14 hours, how nwnj 
houra will it .-equire IS nirn 10 dig tlie sane quantity 7 Here more requires feu ■ 
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proportion ss the number of men is greater. There is stifl a 
proportion in this case, but the order of the terms is inverted; 
for- the number of men in the second set, being two times 
that in the first, will require only one half the lime. The 
first number of days, therefore,. ought to contain the second 
as many times as the second number of men contains the 
first This order of the terms being tlte reverse of that as- ' 
signed to them in announcing the question, we say, that the 
number of men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ratio,) and, instead of writing -the proportion, 
3 men : 6 men, (§,) we write it, 6 men : 3 men, ($,) that is, 

men. men. oaj-1.* dtjw. 

6 : 3 : : 10 

Note. We invert the ratio when we reverse the order 
of the terms in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms of the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by Jj — 2, being in- 
verted, is | = £. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by the known extreme, 
6, which gives S, that is, S days, for the other extreme, or 
term sought. Aim. 5 days. 

From the examples and illustrations now given we deduce 
the following general . 

RULE. 
Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whether the an- 
swer will he greater or less than this term. If the answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater for 
the first ; and, in either case, multiply the second and third 
terms together, 5Bu mvide the product by the first for the 
wiswei, which wilt always be of the same denomination as 
ftia third term. 

. r Coo^le 
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" Note 1. If the first and'seeond terras contain different de- 
nominations, they must both be reduced to the same de- 
nomination ; and if the third term be a compound number, it 
either must be reduced to integers of the lowest denomination, 
or the low denominations must be reduced to a fraction of 
the highest denomination contained in it 

Note 2. The same rule is applicable, whether the given 
quantities be integral, -fractional, or decimal. 

EXAMPLES FOR PRACTICE. 

5. If 6 horses consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 horses the same time ? 

Ans. 70 bushels. 

6. The above question reverted. If 20 horses consume 70 
busbels of oats in 3 weeks, how many bushels will serve 6 
horses the same time ? Ana. 21 bushels. 

7. If 365 men consume 75 barrels of provisions in 9 
months, how much will 500 men consume in the same timer 

I ' ,(, Am. 102JJ barrels. 

8. If 500 men consume 102f4 barrels of provisions in 9 
months, how much will 365 men consume in the same 
time? ■■ q ; .,Ans. 75 barrels. 

9. A goldsmith sold a tankard for 10 £ . 12, s., at the rate 
of; 5 s. 4 d-' per ounce ; I demand the weight of it 

i-i 6 -»V 7 jet%. . ...Ltf , ■ Aw. 39 oz. 15 pwt 

;-^ - ~Itt If the moon move 13° 10' 35" in 1 day, in what time 

' does it perform one revolution ? Ans. 27 days,. 7 h. 43 m. 

- 11. If a person, whose rent is $146, pay $ 12*63 parish 

taxes, how much should a person pay whose rent is $ 373 ?■- 

Ann. $32*925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 > Ans. 56 lbs. 

13. If 2 lbs. of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if 8 lbs. of sugar are worth 5 lbs. of coffee ? 

q. I Ant. $20. 

14. If I give $ 6 for the u«e of $ tOO for 12 months, 
what must I give for the use of $ 357'82 the same time ? 

Ans. $21'469. 
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40 minutes, and the fourth in 80 mjnutes ; in what tune will 
all four, ruunimj,together, fiil.it? .-'•"•- /■'•- ■"*■■ '«— '■- '■•K- 
T& 4" A + A + A — 4ft cistern in I minute. 

Aits. 5£ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a month, how many bushels will serve them when there are 
30 in the family ? Am. 9 bushels. 

Note The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principle*,, without the formality 
of a proportion ; that is, by analysis, as already shown, IF 65, 
ex. 1. Thus, in the above example, — If 10 persons spend 

3 bushels, 1 person, in the same time, would spend -fa of 3 
bushels, that is, -fa of a bushel ; and 30 persons would spend 
30 times as much, that is, ■§- % = 9 bushels, as before. 

17. If a stalT, 5 ft. 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

• Aiis. 144£ feet. 

18. The tome by andtysis. If 6 ft. shadow require a staff 
of 5 ft. S in. = 68 in., 1 ft. shadow will require a staff of 

4 of 68 in. or ^ in. ; then, 153 ft. shadow will require 153 
times as much ; that is, ^ X 153 = ">|°* = 1734 in. = 
144J ft., as before. £ 

19. If 3 £. sterling be equal to 4 £. Massachusetts, how 
much Massachusetts is equal to 1000 £ . sterling ? 

,.....'-,-'.-,. * Am. 1333JS.6S. 8 d. , 

20. If 1333 £. 6 a. 8 d. Massachusetts, be equal to 1000 JS. 
sterling, how much sterling is equal to 4 £ . Massachusetts ? 

. .'. i Ant. 3 £ . 

21. If 1000 £. sterling be equal to 1333 £. 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 £.. ster- 
ling ? Ans. 4 £ . 

22. If 3 £ . sterling be equal to 4 £ . Massachusetts, how 
much sterling is equal to 1333 £ . 6 s, 8 d. Massachusetts > 

Am. 1000 £ 

23. Suppose 2000 soldiers had been supplied with bread 
sufficient to last them- 12 weeks, allowing each man 14 
ounces a day; but, on examination, they find 106 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
the same lime ? Ass. 12 or. a day. 



V 95. RULE OF THREE. 185 

24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh port of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled? 

. ( The whole weight, 147000 lbs. 
■ aiu - I Spoiled, - - 21000 lbs. 

25. 2000 soldiers, hating lost 105 barrels of bread, 

weighing- 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist on ? 

. ( Whole weight, 147000 lbs. 
■*"*' I Left, to subsist on, 126000 lbs. 

20. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks ; what was 
the whole weight of their bread, including that lost, and how 
much might they have had per day, eaeh man, if none had 
been lost f ( Whole weight, 147000 lbs. 

Ana. < Loss, - - 21000 lbs. 

( 14 oz. per day, had none been lost. 

27. There Was a certain building raised in 8 months by 

120 workmen ; but, the same being demolished, it is required 

to be built in 2 months ; I demand how many men must 

be employed about it Aiu. 480 men. 

23. There is a cistern having a pipe which will empty it ', 
in 10 hours; how many pipes of the same capacity will . * ' 
empty it in 24 .minutes?. ' ;- An*. 25 pipes, /nr- 

29. A garrison of 1200 men has provisions for Smooths, 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allowance, if the garrison be reinforced hy 
400 men? At ; ;' ; V^-Xi-.. i i. -, , **. Am. 6$ months. 

30. If a piece of land', 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods ■ ' 
long ? i , . J- /' .> ( Ant. 6 % rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do if when the days 
are but 10 hours long ? ■ " ' ' ' Ans. 18 days. 

t ' 32. If a field will feed 6 cows 91 days, how long will it 

* feed 21 cows? Ai>- 26 days. 

• 33. Lent a friend 292 dollars for 6 months; some tima 

after, he lent me 806 dollars ; how long may I keep it to 

balance the favour 1 Ant. 2 months 5 -[• days. 

i: ■ . .Google 



-'34. If 30 men can perform a piece of work in 11 days, 
how many men will accomplish another piece of work, 4 
times as big, in a fifth part of the time? Ana. 600 men. 

35. If j£ lb. of sugar cost ^ of a shilling, what will J J 
of a lb. cost ? Ana. 4 d. 3$ J$j q. 

JVoie. See IT 65, ex. 1, where the above question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same If. 

36. If 7 lbs. of sugar cost J of a dollar, what cost 12 lbs. ? 

Ana. $lf 

37. If 6 £ yds. of cloth cost $3, what cost 9J yds. ? 

Ana. $4*269 

38. If 2 oz. of silver cost $ 2'24, what costs j oz. : 

Ana. $0'84^ 

39. If $ oz. cost $ tf, what costs 1 oz. ? Ana. $ 1'283. 

40. If £ lb. less by jib cost 13$ d., what cost 14 lbs. 
less by i of 2 lbs. ? Ana. 4 £ . 9 s. 9& d. 

41. If 4 yd. cost $$, what will 40J yds. cost? 

J y Ana. $59'062. 

42. If fc of a ship cost $ 251, what is #£ of her worth ? 

q ■/ £ ■ Ana. S53'785. 

43. Af"3| £. ■per. cwt,, what will 9f lbs., cost? ' • 

Ana. &'a. 3^ d. 

44. A merchant, owning J of a vessel, sold § of his share 
fur $ 957 ; what was the vessel worth ? Ana. $ 1794 '375, 

45. If £ yd. cost f £ ., what will •& of an ell English cost ? 

' ; ;>*._ Ana. 17 s. 1 d. 2f q. 

46. A merchant bought a ntirnjfcr of bales of velvet, each 
containing 129£f yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 1 1 for 7 yds., and gained $ 200 
by the bargain ; how many bales were there ? Ana. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
1 79 barrels ? Ana. $ 979. 

48. At-$ 2'25 for 3'17 cwt. of hay, how much is that per 
ton? '■ f- ■" Ana.' $l4'19S. 

""49. If 2'5 lbs, of tobacco cost 75 cents, how much will 
185 lbs. cost? Am. $5*55. 

50. What is the value of '15 of a hogshead 'of lime, at 
$ 2'39 per hhd. ? ■ Ana. $ 0'3585. 

51. If '15 of ahhd. of lime cost $0<35S5, what is it per 
nhd.f Ana. $2'39 
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COMPOUND PHOFOKTIOK. 



COMPOUND PROPORTION. 



It frequently happens, that the relation of the 
required, to the given quantity of the same kind, 



It 90. ' 
quantity required, 

depends upon several circumstances combined together , 
is then called Compound Proportion, or Double Rule of Three. 
' 1. If a man travel 273 miles in 13 days, travelling only 
1 hours in a day, bow many miles will he travel in 12 days, 
if be travel 10 hours in a .day ? 

This question may be solved several ways'. First, by analy- 

l"f we knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times* which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
10 hours each day. 

If he travel 273 miles in 13 days, he will travel -fc of 273 
miles ; that is, ^ miles in 1 day of 7 hours ; and + of Stf 
miles is 3gfi miles, the distance he travels in 1 hour: then, 
10 limes Vr* = Hi* miles, the distance he travels iu 10 
hours; and 12 times 2^ = &$$* =z 360 miles, the dis- 
tance he travels in 12 days', travelling 10 hours eaeh day. 

Am. 360 miles. 

Bnt the object is to show how the question may be solved 
by proportion: — 

First; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of hour* he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each case : 
the question then will be, — If a man travel 273 mites in 13 
days, how many miles will he travel in 12 days ? This will 
furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer., P52 miles. 

Now, taking into consideration the other circumstance, or 
that of the famn,~w« must say, — Ifatnan, travelling^ hours 
a day for a certain number of days, travels 252 &.''<*, how far 
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trill he travel in the name time, if he travel 10 lunm tn a day ? 
This will lead to the following proportion ;— 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to die fourth term, at 
answer, the same proportion that 13 days has to 12 days, 
find that 7 hours has to 10 hours. Stating this 'so the form 
of a proportion, we have 

"& : "££.} ■■■■ «•-»- = — 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X T, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

In the same manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 5 days, of 11 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five circumstances, viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st The number of men employed. Were all die circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
243 men' had done m 6 days ; we should then have 

24 men : 24S men : : 5 days : days. 

2d. Hows in a dag. But the first labourers worked 1 1 
hours in a day, whereas the others worked only 9 ; lets hours 
will require mare days, which will give 

9 hours : 11 hours :: 5 days : ....... days. 

3d. Length of Ae ditchet. The ditches being of n 

CooqIc 
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length, as many more days will be necessary as the second 
is longer than the first; hence we shall have 

230 length : 420 length : ! 5 days : days. 

4th. Widths. Taking into consideration the widths,, which 
ore different, we have 

3 wide : 5 wide : : 5 days : days. 

6th. Deptht. Lastly, the depths being different, we hare. 

2 deep : 3 deep u 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio ft ^, 
that 9 hours has to' II hours, the ratio of which ft Y> 

that 230 length has to 420 length, _ ™..™ Jj& 

that 3 width has to 5 width, _._..«.. §, 

that 2 depth has to 3 depth, H }; 

all which stated in form of a proportion, we hare 

Men, 
Hours, 

Length, 230 : 
Width, * 
Depth, 

IT 97. The continued product of all the second terms 
248 X H X 4»» X S X 3, multiplied" by the third term, 
5 days, and this product divided. hy the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
26fij&y$ft days for the fourth term, or answer. 288^.. 

But the first and second terms are the fractions %$£, ty, 
j$g, $ and |, which express the ratios of die men, and of 
the hoursyof the lengths, widths and depths of the *w 
ditches. Hence it follows, that the ratio of the numb*, 
days given to the number of days sought, ft equal to the pro 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios ft found by multiplying to- 
gether the fractions which express them, thus, M - x - g-TTEo 
x»x3_ nia>w» , .. : . manor . ,, 

5<5x* — "^Sar» **" ""* t™ ct " m > Stair > represents the 

Cockle 
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ratio of the quantity required to the given quantity 'of iheNsame 
kind. A ratio resulting in this manner, from the mulliplic*- 
thin V several ratios, is called a compound ratio. 

""torn the examples and illustrations now given we de- 



dude the following general 
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for solving questions i , , 

rule of three, viz. — Make tha£ number which is of the 
same kind with the required answer, the third term ; and, 
of the remaining numbers, take away two that are of the 
same kind, and arrange them according to the directions 
given in simple proportion ; then, any other two of the same 
'tind, and go on till all are used. 

Lastly, multiply the third term by the continued product 
ot the second terms, and divide the result by the continued 
product of -the first terms, and the quotient will be the fourth 
term, or answer required. 

EXAMPLES FOR PRACTICE. 

1. If 6 men build a wall 20 ft long, 6 ft high, and 4 ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft thick ? Ant. 80 days. 

2. If the freight of 9 hhds. of sugar, each weighing 12 
cwt, 20 leagues, cost 16 £ ., what must be paid for the 
freight of CO tierces, each weighing 2i cwt, 100 leagues? 

At*. 92 £.. 11 s. lOg J.. 

3. If 66 lbs. of bread be sufficient for T men 14 days, how 
much bread will serve 21 men 3 days ? At*. 36 lbs. 

The torn* by analysis. If T men consume 56 lbs. of bread, 
I man, in the same time, would consume i of 66 lbs. = 
5^ lbs. ; and if he consume V~ 1d8 - m ** days, he would 
consume ^t of ^ = f| lb, in 1 day. 21 men would con- 
sume 21 tunes so much as 1 man; that is, 21 tunes f| s: 
*){, s lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, *f§& = 36 lbs., as before. 

Ani.36U>s. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analuiu. 

4. If 4 reapers receive $11'04 for 3 days* work, how 
many men may be hired 16 days for $ 103'0-J ? 

<• .4ns. 1 men. 

■ - . . 
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Au fas- 

;. 5 pwt. of bread be bought for 4 j d. when com 



a*« 

is ■{£*% d. per bushel, what weight of it may be bought for 

1 fcTrafwfien the price per bushel is 5-s: G d. ? 

fcte<C - p( ifi».-i1b?C oz. 3JJf pwts 



IT* when the price per bushel i* 

6. If $100 gain 
9 months? IY 

Note. This and the three- following examples reciprocally 
prove each other. ■ f ; ■ • - ->v. , ... 

7. If *100 gain $6 in .1 year, in what time will $400 
«ain $18?7 ft w. -''■ ■ . ." ' ... 

*lvJLk&. IL4.400 gain $ 18 ; in 9 months, what is the rate per .- 

cent, per annum ? (£ Jo ^.c- /» £ 
jj ■ 9. What principal, a£ 6" per cent per. ann., will gain $18 
' V9 months ?-^/T' ( /i<; W t» i — 

10. A usurer put ont $75 at interest, and, atthe end of 8 
' .months, received, for principal and interest, $79; I demand 

■■'.at, what rat& per cent he received interest V ■"■-■■ ' 
■;' ■ J v-V . +i-;.*L ' > ' Am._ 8 percent 

11. If 3 men receive 8A £. for 19J days' work, how 
much must 20 men receive for 100J days' ? ,. 

-•'•' -'■■ Am. 30fiJ8.0s.8d. 
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QUESTIONS. 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. Whatisthefirsttermofaratiocalled? 6. the second 

term? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when fournumbers are in proportion? 
6. Having three terms in a proportion given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term U found, called ? 10. How does a ratio be- 
come inverted ? 11. What. is the rule in proportion? 12. 
In what denomination will the fourth term, or answer, be 
found? 13. If the first and second terms contain different 
denominations, what is to be done ? 14. What is compound 
proportion, or double rule of three? IS. Rule? 

Google ' 



J 



198 fellowship. , f 97, «* 



1. If I buy 76 yds. of cloth for $ 113<17, what does it 

cost per ell English? Ans. $ 1'661. 

2. Bought 4 pieces of Holland, each containing 24 ells 
English, for $ 96 ; how much was that per yard ? 

Au. 80*80. 

3. A garrison had provision Tor 8 months, at the rate of 
15 ounces to each person per day ; how ranch most be al- 
lowed per day, in order that .the provision may last 9£ 
months? , - '• . / Ans. 12JJ oz 

4. .How much land, at $ 2*50 per acre, must be given in 
exchange for 360 acres, at $ 3'75 per acre ? 

'.' * ■- i ■-'-« Am. 540 acres. 

5. Borrowed 185 quarters of corn when the price was 
19 s.; how much must I pay when the price is 17 s. 4d.fr 

t*C*7v JA.> .r.C ..-«,.._, ,. ( Ans. 202&. 

6. A^jTCrsorij o+rWrig^ ot *^ cea ' mine, sells {'of his share 
far -171 £ . ; what is the whole mine worth ? Ans. 380 £ . 

7. If | of a gallon cost f of a dollar, what costs f of a 
tun? Am. $140. 

8. A,t 1 $ £ . per ewt, what cod 3+ lbs. ? Am. 10$ d. 

9. K4£ cwt. can be carried 3e rSfleTTTorfffr shillings, how 
many pounds can be carried 20 miles for the same money ? 

i ■*' - ' Ans. 907$ lbs. 

10. If the sun appears to move from east to west 360 de- 
grees in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? 

Ans. to last, 15'' ^>f a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to the family? Ans. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 16th, 19th, and 
20th, " Supplement to FractioTis," afford additional examples 
in single and double proportion, should more examples be 
thought necessary. 



TT 90. 1. Two men own aticket; the first owns ±, ami 
the second owns J of it ; the ticket draws a prize of 40 dol- 
Ivf j what is cash man's share oi the money? 
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9. Two men purchase a ticket for 4 dollars, of which one 
s 1 dollar, and the other 3 dollars.; the ticket draws 40 
; what is each man's share of the money ? 
A and B bought a quantity of cotton; A paid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respective shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals^ engaged in joint trade, is called the Rule of 
Fellowship. ^ 

The money, or value of the articles employed in trade, is 
called the Capital, or Stock ; the gain or loss to be shared is 
called the Dividend. 

It is plain, that each man's gain or loss ought to have the 
same relation to the whole gain or loss, as his share of the 
stock does to the whole stock. 

Hence we have this Rule : — As the whole stock : to each 
man's share of the stock i : the whole gain or loss : his share 
of the gain or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B #350; they gain $400; what is each man's 
■hare of the profit.' 

OPERATION. 
A'a stock, $250 ) Then, 

B'a stock, $350 ( 600 : 250 : : 400 : 1CC666J dolls. A'a gain. 
Whole stock, $600 ) 600 ; 350 : : 400 : 233*333 $ dolls. B's gain. 
The pupil will perceive, that the process may be contract- 
ed by cutting off an equal number of ciphers from the. first 
and second, or first and third terms; thus, 6 : 250 : : 4 : 
166'6663,&c. • 

It is obvious, the correctness of the work may be ascer- 
" Uined by finding whether the sums of the shares of the gains 
are equal to the whole gain ; thus, $ 166'666$ + $ 233'333J 
— $400, whole gain. 

6. A, B and C trade In company ; A's capital was $ 175, 

B's $200, and C's $600; by misfortune they lose $250; 

what loss must each sustain? i $ 60', A's loss. 

Ans. I $ sri42f, B's loss. 

( $142'657f, C's loss 

6 Divide $600 among 3 persons, bo that their shares 

may he to each other as 1, 2, 3, respectively. 

Ats. $ 100, $ 200, and $ 300. 
R 
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7. Two merchants, A and B, loaded a ship with 600 
hhds. of rum; A loaded 350 hhds., and B the rest ; id a 
storm, the seamen were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Am. A 70, and B 30 Mid*. 

8. A and B companied; A put in $45, and took out j 
of the gain ; how much did B put in ? Am. $ 30. 

Note. They took out in the same proportion as they put 
in; if 3 fifths of the stock is $45,. how much is 4 filths 
-*of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, £ as much as B ; 
what was the stock of each ? 

-, '/ ''*•-. S a„. ( $133'333J, A's stock. 

■-' / •' C' -5 -3 4 ..' ' t $266 t 66C|, B's stock. 

10. A bankmpt^mdebted to A $780, to B $46*0, and 
to C $ 760 ; his estate is worth only $ 600 ; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it. 

Am. A $234, B $138, and'C $228. 

11. A and B venture equal stocks in trade, and clear 
$164; by agreement, A was to have 5 per cent, of the 
profits, because he managed the concerns; B was to have 
but 2 per cent. ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Anx. A's gain was $117'142 T , and B's $46,857f, and 
A received $ 70*285$ for his trouble. 

12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to IS per cent yearly, what 
will be the profit accruing to 1 share? — •— to 2 shares? 
to 5 shares ? to 25 shares i 

.Am. to the last. $430. 

13. In the above-mentioned factory, repairs are to be made 
which will cost $ 340 ; what will be the tax, on each share, 
necessary to raise the sum ? ■■ on 2 shares ? — < — on 3 
shares ? on 10 shares r Am. to the last, $ 34. 

14. If a town raise a tax of $ 1850, and the whole town 
be valued at $37000, what will that be on $ 1 ? What 
will be the tax of a man whose property is valued at $ 1780 ? 

Am. $'05 on a. dollar, and $89 on $1780. 

y " >/.*■ ■'**■£ :" '• ■<. 
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IT 99, In assessing taxes, it is necessary to have so in- 
ventory of the property, both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
are rated at so much each, we must first take ont from the 
whole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 3, 
&c.,'to 10 dollars ; then on 20, 30, &c, to 100 dollars ; and 
then on 100, 200, &c, to 1000 dollars. Then, knowing. the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $ 64530, raises a tax of 
$2259'90; there are 540 polls, which are taxed $'60 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real ettate is valued at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X '60 55 $324, amount of the poll taxes, and 
$2259'90 — $324 = 1936'90, to be assessed on property. 
$64530: $1935'90 : : $1 : ^3; or, i|fj#f ='03,taxon $1. 

TABLE. 
dolli. Join. 



Tax on 1 is <03 



. '27 



Tax on 10 is 



'60 



. 90 .. 2'70 



Tax on 100 is 3 ( 



300 .. 
400 .. 
600.. 



. 900 .. 27' 

. 1000 .. 30' 



Now, to find A's tax, his real estate being ■$ 1340, I find, 
by the table, that 

The tax on - - - $1000 - - is - - $30' 

The tax on - - - 300 9' 

The tax on--- 40 1*20 

Tax on his real estate ----- - -- $40'20 

In like manner I find the tax on his personal ) M£a . 

property to be J M ™ 

2 polls at *60 each, are .---..- i'20 

• / " , •"■* Jmomt, $67*62 
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- 1G. What will B'a tax amount to, whose inventory is 874 
dollars real, and 210 dollars pergonal property, and who pays 
lor 3 polls? Am. $34'32. 

17. What will be the tax of a man, paying foi 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? 

at $940? at $4657? Ant. to the l<at, $140*31. 

18. Two men paid 10 dollars for the use of a pasture 1 
month; A kept in 24 cows„ and B 16 cows; how much 
should each pay? *4~ £ i£*j. 

19. Two men hired a pasture for $ 10 ; A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 months is the 
same as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when time is regarded in fellowship, — 
Multiply each one'i stock by the tirie he cimlinuei it in trade, 
am! axe the product for his share. This is called Double Fel- 
lowship. Am. A 6 dollars, and B 4 dollars. 

20. A and B enter into partnership; A puts in $100 
G months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and then takes out $ 80 ; at the close of tile year, 
they find that they have gained, $ 95 ; what is the profit of 
each? J" :' If' />'*& ' 7iJ ( $43'711, A's share. 

. i Lo'- !>6o: f$~ \ $51*288, B's share. 

21. A, with a capital of $ 500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they admit C as a partner, who brought $ 800 
stock ; at the close of the year, they find the gain to be 
$ 700 ; how AVnst it be divided among the partners ? 

-■■■*-■ j $ 250, A's share. 

share. 

C*s share. 

1 QUESTIONS. 

1. What is fellowship ? 2. What is the rule for operat- 
ing? 3. When time is regarded in fellowship, what is it 
called ? 4. What is the method of operating in double 
fellowship? G. How are taxes assessed? 6. Hois, is 
fellowship proved ? 

d ■ . ,Coo^le 
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ALLIGATION. 

IT 101. Alligation is die method of mixing two or more 
simples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mean price of the mixture, compounded of them, 
the process is called Alligation Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of corn, worth 50 cents per bushel ; 
what is a bushel of the mixture worth? 

It is plain, that the cost oj the whole, divided by the wan- 
bee oj bushels, will give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

5 at 70 210 

2 at 80 100 *4a = 101J eta. Am. 

9 bushels cost ' 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth? Ans. 12-J$. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Arm. 21$. 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of mm, worth 42 cents per gallon ; what is a gal- 
lon of the mixture worth ? ' Ant. 36£$ cents. 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees : what was the mean temperature 
for that day? 

It is plain this question does not differ, in the mode of it* 
operation, from the former. Am. 69^ degrees. 

li 103. When the mean price or rate, and the prices or 
rates of the several simples are given, to find the proportions 
or quantities of each simple, the process is called Alligation 
Alternate: alligation alternate is, therefore, the reverse of 
alligation medial, and may be proved by it. 

B # • Gooq - 
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1. A man hat oats worth 40 cents per bushel, which he 
wishes to mix with corn worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per bushel ; what pro- 
portions, or quantities of each, must he take ? 

Had the price of the mixture required exceeded the price 
of the oats, by just as much as it Jell short of the price ol 
the corn, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the * 
price of the oats by only £ as much as it fell short of 
the price of the corn, the compound would have required 2 
times as much oats as corn ; and in all cases, the lea* the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that sim- 
ple, in proportion to the other ; that is, the quantities of the 
simples must be inversely as the difference* of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged, they will, directly, express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, die price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : th» 
price 'of the corn is SO cents, "Which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com, 
for the proportion required. 

Am. 8 bushels of oatt to 2 bushels of corn, or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of com, at SO 'cents, is 100 
cents ; then, 320 + 100 = 420, and 420, divided by the num- 
ber of bushels, (8 -j- 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples; bat it is plain, that what has 
just been proved of too will apply to any number of pairs, 
if in each pair the price of oik simple is greater, and that of 
the other less, than the price of the mixture required 
Hence we have this 
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The mean rate »nd the several prices being reduced to 
the some denomination, — connect with s contained line each 
price that it lebs- (Aon the wuxtx rote with one or more that 
is creates, and each price greater than the neon rate 
with one or inore that w LESS. 

Write the difference between the mean rate, or price, and 
the price of bach simple opposite the price with which it is 
connected ; (thus the difference of the two prices in each 
pair will be mutually exchanged ; ) then the ran of the differ- 
ences, standing against any price, wUi express the relative 
quantity to he taken of that price. 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many different ways of mixing 
the simples, and consequently as many different answers, as 
there are different ways of linking the several prices. 

We will now apply the rale to solve the last question : — 
OPERATIONS. 




. Here we set down the prices of the simples, one directly 
under another, in order, from least to greatest, as this is 
most convenient, and write the mean rate, (10 s.) at the 
left hand. In die first way of linking, we find, that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s. to 1 pound at 9 and 11 s. In the second way, 
we find for the answer, 3 pounds at 8 and lis. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

Ans. In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 



Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the tame mean 
price ivilLbe formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, after finding 
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the proportional quantities, by the above rule, we may say, 
As the proportional quantity : it to the given quantity: : 
so is each of the other froportional quantities : to the re- 
quired quantities of each. 

4. If & man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much ram must he 
use? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of rum; consequently, 1 gallon or 
brandy will require 2£ gallons of ram. Ant. 2£ gallons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as Jo form a com- 
pound worth 10 cents per v pound; what must be the pro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second-to.4 lbs, of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others? if -libs., what? if 6 lbs., what? 

if 10 lbs., what? if 20 lbs., what? 

Aw. to the last, 20 lbs. of the secondhand 40 of the third. 

7. A merchant baa spices at 16 d. 20 d. and 32 d. per 
pound; be would mix 5 pounds of the first sort with th* 
others, so as to form a compound worth 24 d. per pound, 
how much of each sort must he use ? 

Ant. 5 lbs. of the second, and 7£ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth SO cents per gallon, to 
reduce its value to 70 cents per gallon ? Ant. 8f gallons. 

9. A man would mix 4 bushels of wheat, at $ L'50 
per bushel, rye at $ 1 '16, corn at $ '75, and barley 
at $'50, so as to sell the mixture at$ '84 per bushel; 
how much of each may he use ? * ■' 

v 10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 
Ant. 2 of the 3 first sorts to 9 of the last. 

11. If he use 1 oz. of the first kind, bow much must 
he use of the others? What would be the quantity of the 
compound ? Arts, to last, 7£ ounces. 

12. If he would have the whole compound consist of 15 

oz., how much must he use of each kind? if of 30 

oz., how much of each kind ? if of 37A oz., how much ? 

_ Ant. to the last, 5 oz. of the 3 first, and 22f oz. of the last. 
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Heaec, when the quantity of the compound is given, we 
may say, As tkesim of the proportional quantities, fmma 
by the ABOVE RULE, is tit the quardity required, m u each 
proportional quantity, found by the rule, to the REQUIRED 
quantity of each. 

13. A man would mix 100 pounds of sugar, some at 8 
cents, some at 10 cents, and some at 14 cents per pound, so 
that the compound may be worth IS cents per pound j how 
much of each kind must he use I 

We find the proportions to-be, 2, 2, anil fi. Then, 2+2 
■ \ 6 = 10, and {2:201bs.at Sets.} 

10 : 100 ::?2 : 20lhs. at lOcts. > Ara. 
(6 : 60 lbs. St UcU.) 

14. Hiiw many gallons of water, of no value, most be 
nixed with brandy at $ 1*20 per gallon, so as to fill a vest- ' 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Am. 17^ gallons of water to 57£ gallons of braudy. 

15. A grocer has currants at 4 d., 6 d., 9d. and 11 d. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort may he taker 

Ans'. 72, 24, 48, and 06 lbs., or 48, 48, 72, 72, &c. 

Note. This question may have five different answers. 
QUESTIONS. 

1. "What is alligation? 2. medial? 3. the 

rule for operating? 4. What is alligation alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the proportional quanti- 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple? 



DUODECIMALS. 

If 103. Duodecimals are fractions of a foot. The word 
j& derived from the Latin word duodecim, which signifies 
twelve. A foot, instead of being divided decimally into ten 
equal parts, is divided dxodecimaUy into twelve equal parts, 
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colled inches, or prints*, marked thus, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
puts, called second*, ("). In like manner, each second is 
conceived to be divided into twelve equal parts, called thirds, 
('") ; each third into twelve equal parts, called fourths, 
("") ; and 1 so on to any extent. 
In this way of dividing a foot, it is obvious, that 
inch, or priate, is """*"" A of * f° ot - 
second is ^ of -fa, - - - ss -|Jj of a foot. 
third is ^ of tY of -fa, - - =s ttW of a foot. 
' fourth is -fa of ^ of j^ of ^, = girt?? of & foot 
"fifthi Bl Vof 1 Vof 1 VofTVof 1 V.=«»Vairof»fo'»t,&c. 
Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a lean denomination making 
1 of a greater, as in the following 

TABLE. 

12"" fourths make 1'" third, 
12'" thirds - - - 1" second, 
12" seconds - - 1' inch or prime, 
12' inches, or primes, 1 foot 

Note. The marks, ', ", '", "", &c, which distinguish (ha 
different parts, axe called the indices of the parti or denomi- 



MULTIPLICATION OF DUODECIMALS. 

1 in measuring mrfacet and 

6 feet 7 inches long, 

Note. Length X breadth = superficial contents, (IT 25.) 
operation. 7 incheg) or prime8f _ ^ of m 

Length, 16 7' foot, and 3 inches = A of a foot ; 

- ■ ■ consequently, the product of 7' X 

3' = ft* of a foot, that is, 21" 
— 1' and 9" ; wherefore, we set 
down the 9", and reserve the 1' 
to be carried forward to its propei 
place. To multiply 16 feet by 3 
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is to take i^r of J£ = ff , that is, 48' ; and-the 1' which we 
reserved makes 49', = 4 feet 1' ; we therefore set down 
the 1', and carry forward the 4 feet to its proper place. 
Then, multiplying the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Answer, 20 feet, 8', and 9". 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is tbe pro- 
duet of any two denominations. This may be ascertained as 
above, and in all cases it will be found to hold true, that the 
product of any two denominations will always be of the. denomi- 
nation denoted by the sum of their indices. Thus, in the 
shore example, the sum of tbe indices of 7' X 3' is " ; con- 
sequently, the product is 21" ; and thus primes multiplied 
by prime* will produce seconds ; primes multiplied by seconds 
produce third/t ; fourths multiplied by fifths produce ninths, &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand first by the feet of the multiplier, then by the 
inches, 4c, thus : — 

ft- 16 ft. X I ft. = 16 ft., and T X 

16 ** 1 ft. = T. Then, 16 ft. X 3' = 4* 

* 3' — 4 ft, and 7' X 3' = 21" = 1' 9". 

]6 7 i The two products, added together, give 

a v a" for the Answer, 20 ft. 8' 9", as before. 



20 8' 9" 

I feet in a block 15 ft. 8' long, 1 ft. 5' 



OPERATION. 
ft. 

Length, IS S' The length multiplied by the 



Breadth, 1 5' breadth, and that product by the 

kness, gives tie 
>, (IT 36.) 



thickness, 



Thickneu, 1 4' 

22 y 4" 

7 4' 9" 4'" 
Am. 29 7' 1" 4'" 

i ■ Cookie 
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From these examples we derive the following Rule :— 
Write down the denominations as compound numbers, and 
in multiplying remember, that the product of any fg/9 de- 
nominations will always be of that denomination denoted by 
the sun of their indices. 

EXAMPLES FOR PRACTICE. 

3. 'How many square feet in a stock of IS boards, 12 A. 
8' in length, and 13' wide ? Am. 205 ft. 10'. 

4. What is the product of 371 ft. 2' 6'' multiplied by 
161 ft. V 9" f Am. 67242 ft. 10' 1" 4'" 6"". 

Note. Painting, plastering, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

5. A man painted the walls of a room 8 ft. 2' in height, 
and 72 ft. 4' in compass ; (that is, the measure of all its 
sides;) hew many square yards did he paint t 

Ana. 65 yds. 8 ft. 6' 8". 

6. There is a room plastered, the compass of which is 
47 ft. 3', and tie height 7 ft. 6' ; what are the contents ? 

Ana. 39 yds. 3 ft, 4' 6" 

7. How many eord feet of wood in a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet moke a 
cord foot. Ana. 7 cord feet. 

8. In a pile of wood 176 ft. in length, 3 ft 9' wide, and 
4 ft. 3' high, how many cords ! 

Ant. 21 cords, and 7^ cord feet over 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high f and what will it come 
to at $ '40 per cord foot? 

Ana. 4f cord feet, and it will come to $ 1'75 

10. How mush wood in a load 10 ft. in length, 3 ft. 9' in 
width, and 4 ft. 8' in height ? and what will it cost at $ 1*92 
per cord ? 

Ans. 1 cord and 2^-f cord feet, and it will come to 
s$2'62£- 

IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimal* of a foot. For this pur- 
pose, make a rale or scale 4 feet long, and divide it into feet, 
and each foot into ten equal parts. On one end of the rale, 
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for 1 tort, lei each of these parts be divided fate 10 other 
**|iial parts. The former division will be lOths, tod the lat- 
ter LQUths of a foot. Such a rule will be found very con- 
venient Toe surveyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensi6ns taken by it being in feet and 
decimals of a foot, the casts Will be no other than so many 
operations in decimal fractions. p. 

11. How many square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length, and 
2'6 feet in width i and what will be its cost, at 75 cents per 
square foot? ' Am. 11*7 feet; and it will cost $8'775. 

13. How many cor da in a load of wood 7*5 feet in length, 
3'6 feet in width, and 4'8 feet in height ? Ana. 1 cord l£ft * 

13. How many- cord feet in a load of wood 10 feet long, 

3'4Tcel wide, and 3'5 feet high ? Ana. 7-fe. 

QUESTIONS, 

1. What are duodecimals i 2. From what is the word 
derwedl 3. Into how many parts is a foot usually divided, 
and what are the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents Of a surface bounded by straight lines 
found? 8. How ore the contents of t solid found? 9. How 
h it known of what denomination is the product of any two 
denominations ? 10. How may a scale er rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



INVOLUTION*. 

IT 105. Involution, or the raising of powers, isjjhe mul- 
tiplying any given ji umber into itself continually a certain 
r umber of times.'? '^The products thus produced are called 
the powers of the given number. The number itself is called 
fhe_fifsr poWer, or root.) If the first power be multiplied by 
ilself, the product is Called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the third power, or cube, &.c. ; thus, 

5 is the root, or 1st power, of 5. 
5xS=: 25 is the 2d power, or square, of 8, =5 B . 
5X5X5=125 is the 3d power, or cube, of 5, =5'. 

6"X5X*X5=625 is the 4th power, orbiqu»drete,of5, =6*. 
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The number denoting the power Is called the index, or 
exponent; thus, 5* denotes that 6 is raised or involved to 
the 4 th power, 

1. '"hat is the square, or 2d power, of 7? ' 'Am. 49. 

2. W hat is the square of 30 f Am. 9o5\ 

3. What is the square of 4000 ? Am. 16000000. 

4. What is the cube, or 3d power, of 4 ? Am. 64. 

5. What is the cube of 800 t Am. 512000000. 

6. What is the 4th power of 60 ? . Ana. 12960000. 

7. What is the square of 1? — — of2? of3? 

of 4 ? Aw. I, 4, 9, and 16. 

6. What is the cube of 1 ? of 2 ? — of 3 ? 

of4? Am. 1, 8, 27, and 64. 

9. What is the square of }? of |? of J > 

Am. |, H, an<L||- 

10. What is thecube of J? of t? of J? 

■4M.£-,T¥s>andm. 

1 1. What is the square of J ? — — the 5th power of £ > 

Ami £, and fo 

12. What is the square of 1'5 ? ■ the cube ? 

Am. 2'25, and 3'375. 

13. What is the 6th power of 1'2 f Am. 2'986984. 

14. Involve 2£ to the 4th power. 

Note. A mised number, like the above, maj be reduced 
to an improper fraction before involving : thus, 2J = f ; or 
it may be reduced to a decimal ; thus, 2± = 2'25. 

ins. Jjrtftr = 25^- 

15. What is the square of 4J? Am. -4$i = 23Jj, 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Am. 2401. 

17. How much is 9<» ? ■ 6* ? 10* ? 

Am. 729, 7776, 10000 

18. How much is 2» ? 3« ? 4* ? 6» } 

6" ? 10* ? Am. to test, 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may be seen in the following 
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EVOIUTION. 

IT 100. Evolution, or[the extracting of roots, is the me- 
thod of finding the root ofany power or number^ 

The rooty as we have seen, isjthat number, which, by a 
continual multiplication into itaehyproduces the given power.) 
The square root is a number which, being squared, will pro- 
duce the given number ; and the cube, or third root, is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number : thus, the square Kbot of 144 is 
12, becafee 12' = 144 ; and the cube root of 343 is 7, be- 
cause T 3 , that is, 7 X 7 X 7, — 343 ; and so of other num- 
bers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of decimals, we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called turd 
lumbers, and those, whose roots can be exactly obtained, are 
called ratioiisi numbers. *\ 

The square root is indicated by this character \/ placed 
before the number ; the other roots by the same .character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed \/l6 ; and the cube root of 27 is 
expressed ^7; and (he 6th root of 7776,^7776. 

When the power is expressed by several numbers, with 
the' sign -{-or — between them, aline, or vinculum, is drawn 
from the top of die sign o ver all th e parts of it; thus, the 
square root of 21 — fi is */ 21 — 5, &c, 



EXTRACTION OF TUB SQUARE 
ROOT. 

1T 107. To extract the square root of any number is'to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number.) 

1. Supposing a man has 62G yards of carpeting, a yard 
wide, what is the length of one side of a square room, the 
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Boot of which the carpeting will cover ? that is, what is one 
side of a square, wluci contains 625 square yards ? 

We have seen, (IT 35,) that the contents of a square sur> 
face is found by multiplying the length of one side, into it- 
self, that is, by raising it to the second power; and hence, 
having the contents (625) given, Are must extract its stputre 
root toi find one side of the room. 

This we must do by a sort of trial : and, 

1st We will endeavour to ascertain how many figures 
there will be in the root. This we can easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the' square of any root always contains just twice as 
many, or one figure leu than twice as "many figures, as arc 
in the root; of which truth the pupil may easily satisfy him- 
self by trial. Pointing off the number, we find, that the 
root will consist of rim figures, 



OPERATION. 

625(2 



225 



a ten and a unit. 

2d. -We will now seek for 
the first figure, that is, for 
the (ens of the root, and it is 
plain, that we' must extract tt 
from the left trend period 6, 
(hundreds.) Wie greatest 
square in 6 (hundreds) we/ 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) in the root. The 
root, kvilt be recollected, is 
one sick of a square. Let us, 
then, form s. square, (A, Fig. 
I.) each side of which shell be 
_ supposed 2 tens, = 20 yards, 

espresaod by the root now 
obtained. 
The content* of this square are 20 K 20 = 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yard's, (625,)"leaving 225 yards. This 
deduction is most readily performed by subtracting the square- 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing down the n«t period by the side of the remaindei 




making 226, as before. 
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3d. The squire A is now to be enlarged by-the addition 
of the 225 remaining yards; and, in order that the figure 
may retain its tqaare form, it is evident, the addition most 
be -made on two sides. Now, if the 225 yards be divided by 
Jhe length of the two sides, (20 + 20 = 40,) the quotient 
will be the breadth of this new addition of 22% yards to the 
sides c d and b c of the square A. 

But our root already found, — 2 tens, is the length of one 
side of the figure A; we therefore take double this root, = 4 
tens, for a divisor.* 



OPEEATIOn-COimNUED. 
■* 625(25 



Thedivisor,4,(tens,) 
is in reality 40, and we 
are to seek how man" 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
.-have rejected the cipher 
in the divisor. We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards; but, if 
'we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
two sides does not com- 
plete the square ; foi 
there is still wanting, in 
the corner D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 5, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) making it 45; and then Ihe whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole* addition around the sides of the figure Aj 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con- 
sequently, Fig. II. represents the floor of a square room, 25 
S - 
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yards on a .side, which 63S squire y ifd* of carpeting will 
exactly cover. 

The proof may be seen by adding together the several 
parts of the figure, thus :— 
The square A contains 400 yards. •*• 

The figure B 100 Or we may prove it 

C 100.... by involution, thus:— 

.._. D 25 25 X 25 = 625, as be- 

Pnof^ms toie ' 

From thi* example and illustration we derive the following 
general t 

RULE 

FOE THE EXTRA CTI OH OF THE SQUARE BOOT. 

I. Point off the given number into period's of two figures* 
each, by putting * dot over the units, another over the hun- 
dreds, and so on. These dots show the number of figures 
of which the root will consist 

II. Find the greatest square number in the left band pe- 
riod, and write its root as a quotient in division. ' Subtract 
the square number from the left bond period, and to the re- 
mainder bring down the next period for & dividend. 

III. Double the root already found for a divisor; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and al»o at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 

Eontinue the operation as before, until all the periods are 
rought down. 
Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root 

Able 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed 'number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher, 
It is plain, the root must always consist of so many integers 
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and decimals as there are periods belonging to each in the 
given number. 

EXAKPI.K8 FOR PRACTICE. 

*■ 2. What is the,square root of 10342656? 
OPERATION. 




3. What fs the square root of 43264? 
OPERATION. 



4. What is the square root cf.99800J ? Am, 999 

6. What is the square root of 2344)9? Am. 15'3 

6. What is the square root of 964*5 192360241 ? 

At*. 31 '05671 

7. What is the square root of '001296? Ana. '036. 

8. What is the square root of '2916 ? Am. '54. 

9. What is the square root of 36372961 ? Am. 6031 

10. What U the square root of 164 ? Am. 12'S -(-■ 
7 108. In this last example, as there was a remainder, 

after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned 
degree of exactness; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root ; for the 
tut figure- in each dividend will always be a cipher, and the 

„.;,CooqIc ' „__ 
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last figure in each divisor is the same as the last quotient 
figure; but no one of the nine digits, multiplied into itself, 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3 ? Am. 1'73-j-.. 

12. What is the square root of JO 1 •' Am. 3'16 -j-.- 

13. What is the square root of 184'2 ?0 -Ant. 13'57-i— 

14. What is the square root of}? 

Note. We have seen, (IT 105, ex. 9,) that fractions are 
squared by squaring both the numerator and the denomina- 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 if 3. 

Am. J. 

15. What is the square root of ^? Am. £. 

16. What is the square root of ^ ? Ana. -fa. 

17. What is the square root of -,y t ? Am. ft = J. 

18. What is the square root of 2GJ? - - Am. 4$. 
When the numerator and denominator are not exact 

'quarts, the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

1 9. What is the square root of £ = '75 t Am. '866 +. 

20. What is the square root of |£ ? Arts. '912 -J- 



STJPFIXMENT TO THE SQUARE HOOT. 
QUESTIONS. 

1. What is involution? 2: What is understood by a 

power i 3. the first, the second, the third, the fourth 

power? 4. What is the index, or exponent ? 6. How do 
you involve a number to any required power ? 6. What is 
evolution ? 7. What is a root ? 8. Can the precise root of all 

numbers be found ? 9. What is a surd number ? 10. a 

rational ? 11. What is it to extract the square root of Any 
number? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor ? 14. Why do we, in dividing, reject the right baud 
figure of the dividend? l" w i.y do we place the quotient 
figure. tjo >Ue.n$j* .hund-af Jbfi., divisor? 16. How may we 
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psmee the work ? 17. Why do we point off mixed nimbwi 
ooth ways from units? 18. When there is a rematfHhr 
how may we continue the operation ? 19. Why can we 
never obtain the precise root of surd numbers? 20. How 
' do we extract tb* squire root of- vulgar fractions t 



1. A general has 4096 men ; how many must he place in 
rank and file, to form them into a square ? Ant. 64. 

% If a square field contains 2025 square rods, how many 
rods does it measure on each side ? Aiis. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 562* trees? Am. 75. 

4. There is ft circle, whose arta, or superficial contests, 
Es 51S4 feet ; what will be the length of tfat side of a square 
of equal area? ^6184= ?2 feet, Ant. 

6. A. has two fields, one containing 40 acres, end the other 
containing 50 acres, for which B offers him a square field 
contenting the same number of acres as both of these ; how 
many rods must each side of this field measure ? 

Ant. 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? %/20 X 20 X 4 = 40 rods, An*. 
•*7. If the ride of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as. large ? 16 

times as large ? 25 times as large? ■ 36 times as 

large? Answers, 10 ft. ; 15 ft.; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to ley out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the middle, it will form 
two equal squares. 

Aim- 24 rods long,, and 12 rods wide. 

9. I wonld sea out, at equal distances, 784 apple trees, so 
that my orchard may be 4 times as- long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row? Am. 14 rews, and 56 trees in each row. 

10. There is an oblong piece of land, containing 192 square 
rods, of which the width is J a* much as the length; re- 

1 quired its dimensions. Ant. 16 by 13 
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11. There is a circle, whose diameter is 4 inches , what 1* 
x the diameter of a circle 9 times as large ? 

Note. The areas or contents of circles are in proportion 
to the squares of their diameters, or of their drevmfer ettcm. 
Therefore, to find the diameter required^ square the given 
diameter, multiply the square, by the grten ratio, and trJV 
square root of the product will be the di ameter required. 

V*4 X 4 X 9 = I 2 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is- 100 feet, and the greater ' 
is 3 times as large ; what is its diameter ? Am. 173'2+ feet 

13. If the' diameter of a circle be 12 inches, what is the 
diameter of one £ as large ? Ant. 6 inches. 

If 100. 14. A carpenter has a large wooden mare ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 

:_ s l„ i — .i. . r — i. ....... ... ■ . r — end to 

Note. A figure of 3 
sides is called a triangle, 
and, if one of the corners 
be a square comer, or right 
anyle, like the angle at B 
in the annexed figure, it is 
called a right-angled trian- 
gle, of which the square 
c an,.. H of the longest side, A C, 

(called the hypotenuse,) 
is equal to the nan of the squares of the other two sides, A B 

and B C. 

4* = 16, and 3> = 9 ; then, */9 + 10 = S feet, Ans. 
' 16. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Ant. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
wide ; what is the length of a tedder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Am. 40 feet. 
IT. If the ladder be 40 feet, and the wall 32 feet, what is 
(he width of the ditch ? Am. 24 feet. 

IS. The ladder and ditch given, required the wall. 

Am. SSI feet 
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19. The distance between the lower cutis of two equal 
rafters is 33 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet j, required the length of each 
rafter. Ana. 20 feet 

20. There is, a building 30 feet in length and 22'feet in 
width, and the eaves project beyond the wall 1 foot on every 

.side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the corners of the 
caves ? and what is the length of a rafter reaching to the 

middle of one aide? a rafter reaching to the middle of 

one end ? and a rafter reaching to the corner* of the eaves ? 
Answer*, in order, 20 ft ; 16'62 + ft ; 18'86 + ft. ; and 
22'36 + ft 

21. There is a field 800 rods long and 600 rods wide; 
what is the distance between two opposite corners ? 

Am. 1000 rods. 

22. There is a square field containing 90 acres ; how 
many rods in length is each side of the field ? and how many 
rods apart are the opposite corners? 

Answers, 120 rods ; and 169'7 -j- rods. 

23. There is a square field containing 10 acres ; what dis- 
tance is the centre from each corner? Ans.-28'28 -J- rods. 



BXTRACTXOXT OF THB CUBS 
ROOT. 

IT 110. A solid body, having aix equal tides, and each of 
the sides an exact square, is a cube, and the measure in . 
length of one of its sides is the root of that cube ; for the 
length, breadth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See 1T 36.) 

Hence it follows, that extracting the cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet 

1. What are the solid contents of a cubic block, of which 
each side measures 2 feet f Ana. 2' = !X 2 X 2 = 8 feet 

2. How many solid feet in a cubic block, measuring 5 feet 
on each side? Ana. 5 s as l««.feet 
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8. How many feet in length is each side of a eg bJeUaek, 
containing 123 solid feet? Ana. y/\2b =s 6 feet 

Note. The root may be found by trial. 

4. What is the aide of a cubic block, containing 64 solid 

feet ? - 1H solid feet ? 216 solid fee*? 612 solid 

feet? Answers, 4ft.; 3 ft.; 6ft.; and 8ft. 

5. 'Supposing a man has 13824 feet of timber, in separate . 
blocks of 1 cubic foot each ; he wishes to pile them up in 

a cubic pile ; What win be the length of each side of such 

It is evident, the answer is found by extracting the eub^ 

root of 13824 ; but this number is so large, that we cannot 

so easily find the root by trial as in the former examples ; — ■ 

We will endeavour, however, to do it by a sort of trial; and, 

1st. We will try to ascertain the number of figures, ol 

which the root win consist . This we may do by pointing 

the 'number offinto periods of three figures each (If 107, ex. 1.) 

Pointing off, we see, the 

OfrEKATHDH. root will consist of two figures, 

a fen and a nnit. Let us, then, 

seek for the first figure, oi 

tens of the root, which must 

be extracted from the lefl 

hand period, 13, (thousands.) 

The greatest cube in' 13 

c si U (thousands) we find by trial, 

or by the table of pancrs, (o be 

8, (thousands,) the root ol 

in which is 2, (tens;) therefore, 

we place 2 (tens) in the root. 

j The root, it will be recollect- 

B ■ ed, is one side of a cube. Let 

us, then, form a cube, (Fig. I.) 

■ I each side of which shall be 

10 supposed 20 feet, expressed 

ifiB by the root now obtained. 

*> The contents of this cube are 

KK» fin, CmM, 20X20X20 = 8000 solid feet, 

which are now disposed of, and which, conseouently, are to 

be ded noted from the whole number of feet, 13824. 8000 

inker, from 13824 leave £334 feet This deduction is most 

readily performed by subtracting the cubic number, 8, or 

fht cobs of 2. (the thrum of the root already found,) lr«M 
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the period 13, (thousands,) and bringing down the next pe 
riod by the side of the remainder, making £824, as before. 
2d. The cubic pile 4 D is now to be enlarged by the ad- 
dition of 5824 solid feet, and, in order to preserve the cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 sides, a, J , and c. Now, if the 5824 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 time?, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of the addition made to: each of 
the sides a, b, c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) =20 X 20 = 400, for the fcuore contents of one 
side, and multiply the product by 3, the number of sides, 
400 X3 = 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens,) and mul- 
tiply the product by 300, thus, 2 X 2=4, and 4 X 300= 1200, 
for she divisor, as before. 

The divisor, 1200, is con- 

OPERATlON-CONTINtrFTi tained in the dividend 4 times ; 

consequently, 4 feet is the 

13824(24 Root, thickness of the addition made 

~ to each of the three sides, a, 

Divisor, 1200) 5824 Dividend, b, c, and 4 X 1800 = 4800, is 

4800 the so] id feet contained in 

nan these additions;, but, if we 

64 look at Fig. II., we shall per- 

■ ceive, that this addition to the 

3 sides does not complete the 

°000 cube;fortberearedeneiencies 

i., . - -,"•'- in the 3 corners n, n, n. Now 

_ .. - ■"■ . the length of each of these 

X io. 11. deficiencies is the same as the 

en length of each tide, that is, 2 

(tens) = 20, and their width 

and thichteit are each equal to 

the last quotient figure, (4); 

their contents, therefore, or 

a the number of feet required to 

fill these deficiencies, will be 

found by multiplying the square 

of the lastquotient figure, (4 a ) 

= 16, by the length- of all the 

deficiencies, that is, by 3 times 

T 
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the length of each fide, which is expressed by the former 
quotient figure, 2, (tens.) 3 times 2 (tens) are 6 (tens) = 
60 ; or, what is the same in effect, and more convenient in 
practice, we may multiply the quotient figure, 2, (tens,) by 
80, thus, 2X30- 60,-«b before ; then, 60 X 16 = 960, con-, 
tents of the three deficiencies n, n, n. 

Looking at Fig. III., we 

Fig. III. perceive there is still a de- 

B) i j ficiency in the corner where 

■** the last blocks meet This 

deficiency is a cube, each 

4 side of which is equal to the 

last quotient figure, 4. The 

eabe of 4, therefore, (4X4 

X 4 — 64,) will be the solid 

so contents of this comer, which 

in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -4- 
96 -f C4 = 5824, will make 
the subtrahend, which, sub- 
Fin. IV tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows tbe pile 

which 13824 solid blocks of 

one foot each would make, 

when laid together, and the 

root, 24, shows the length ot 

Si one side of the pile. The 

correctness of the work may 

be ascertained by cubing the 

side now found, 34 s ,thus,24 

X 24 X 24 = I3S24, the 

given number; or it may be proved by adding together 

tbe contents of all the several parts, thus, 

FtH. 

8000 = contents of Fig. I. 
4800 = addition to the sides a, b, and c, Fig. I. 
960 = addition to fill the deficiencies n, n, «, Fig. II. 
64 = addition to fill the corner e, e, e, Fig. IV. 
13824 = contents of the whole pile, Fig. IV., 24 feet on 
cock side. 
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From the foregoing example and illustration we derive the 
following 

BUL.E 

FOB tXTUCTING TBI CITBS BOOT. 

I. Separate the given Dumber into periods of three figure* 
•ach, by putting a point over the unit figure, and every third 
figure beyond the place of units. 

II. Find the greatest cube in the left hand period, and put 
its root in the quotient. 

III. Subtract the cube thus found from- the said period, 
and to the remainder bring down the next period, and call 
this the dieidetuL 

IV. Multiply the square of the quotient by 300, calling it 
the divisor. ,. — ■ 

V. Seek how many times the divisor may be hod in the 
dividend, and place the result in the root; then multiply . 
the divisor by this quotient figure, and write the product 
under the dividend. 

VI. Multiply the square of this quotient figure by the 
former figure or figure* of the root, and this product by 30, 
and place the product under the last; under all write the 
cube of this quotient figure, and call their amount the sub- 
trahend. 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the nest period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note I. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, and pointing off' for decimals, as in the square 

Note 3. The pupil will perceive that the number which 
we call the divisor, when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in the root must frequently be 
■mailer than the quotient figure. 
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6. What is the cube root of 1860867? 

OPERATION. 

3 Ant. 



1* X 300 = 300 ) 800 first Dividend. 



788 firi t SabtriAend. 
I2» X 300= 4320O ) 132867 stcoad' DMdehd. 
129600 
3 a X 12 X *> = 3240 

S« = 27 

13286T teamd jSuifroMowt 
000000 

7. What is" the cube root of 373248 ? * Ana. 72 

8. What is the cube root of 21024576 ? Ana. 276 

9. What is the cube root of 84'6045I9 I Ant. 4*39 

10. What is the cube root of '000343 ? Aw. '07. 

11. What is the cube root of 2 ? Ana. 1'25 + ■ 

12. What is the cube root of fr F Asa. § 
Note. See IT 105, ex. 10, and IT 108, ex. 14. 

13. What is the cube root of £$£ ? Ana. £ 

14. What is the cube root of -ftgg F Ana. ^ 

15. What is the cube root of -^ ? Ana. '125 -\- 

16. What is the cube root of ^ ? Aw. -J 

gUPP X i Ii M O GNT TO THE CUBE HOOT. 
QUESTIONS. 

1. What is a cube ? 2. What is understood by the 
cube root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 30C 
for a divisor? 5. Wl.y, in finding the subtrahend, do 
tve multiply the square of the last quotient figure by 30 
times the former figure of the root? 6. Why do we 
cube the quotient figure ? 7. How do we prove the 
operation? 
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EXERCISES. :. / ■-'-' ' ■-■ 

1. What is the side of a cubical mound, equal to one 288 
feet long. 216 feet broad, and 48 feet high ? Am. 144 feet 

2. There is a cubic box, one side of which is 2 feet; how 
many solid feet does it contain ? Am. 8 feet' 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Ans. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet; 
whit would be the side of one containing 27 times as much ? 
64 times a* much ? 125 times as much ?, 

Ann. 15, 20, and 25 feet 

5. There is a cubical box, measuring- 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times? 64 times? Am, 2, 3, and 4 feet 

IF 111. Hence we see, mat the side* of cubes are as the 
cube roots of their solid context*, and, consequently, their con- 
tents are as the cubes of their sides. The same proportion is 
true of the similar tides, or of the diameters of cdl solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball. of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3 a : 6 3 Am. 6 inches. 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Am. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

Ans. $10368. 

9. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of the 
smaller globes would it take to make I of the larger ? 

Ans. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404928. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ? Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of their solidities ? Ans. -rf , ; or, as 8 to 729. 
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Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is- the square- toot rtf the square root ; the 6th root is the 
cube root of the square root; the 8th root is the square root 
of the 4th root; the 9th root is the cube root of the cube 
root, &c. Those roots, viz. the 5th, 7th, 11th, &c, which 
are not' resolvable by the square and eube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient vnM be the logarithm 
of the root itself. 



ARITHMETICAL PROGRESSION. 

IT 113. Any rank or series of numbers, more than two, 
increasing or decreasing by a constant difference, is culled an 
Arithmetical Series, or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual subtraction of the com- 
mon difference, they form a descending series. 
.p. ( 3, 5, 7, 9, 11, 13, 15, &c. is an ascending series. 
' I 15, 13, 11,9, 7, 5, 3, &c. is a descending series. 

The numbers which form the series are called the terms 
of the series. The first and last terms are the extremes, and 
the other terms are called the means. 

There are five things in arithmetical progression, any (Are* 
of which being given, the other two may be found:-^- 

1st. The mt term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third, and 
so on, with a common difference of 3 cents ; what was the 
cost of the last yard ? 

As the common difference, 3, is added to every yard escept 
the 1»sl, it is plaiu the last yard must be 99 X 3, = 297 
cents, more than the first yard. Am. 301 cents. 
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Hence, when the first term, the cowman difference, find the 
number of terns, are given, to find the teat lenrt,*— Multiply the 
number of term*, less 1, by the common (Inference, and add 
the first term to the product for the le»l term. 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Ana. 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 corner, is a single hill, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row ? Aits. 81 hills. 

4. A man puts out $1, at 6 per cent simple interest, 
which, in 1 year, amounts; to $ l'OG, in 2 years to $ 1*12, 
and so on, in arithmetical progression, with a common dif- 
ference of $ '06 ; what would be the amount in 40 years ? 

Am. $3<40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
principal is the first term, the last amount is the last terra, the 
yearly interest is the common difference, and the number of 
years is 1 less than the number of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1; therefore, 
301 — 4 = 297, and 297 -=- 99 = 3, common difference. 

Hence, when the extremes and number of terms are given, 
to find the common difference,— Divide the difference of the 
extremes by the number of terms, less 1, and the quotient 
will be the common difference. 



6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference? Am, 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3'40, what is the 
rate? 

If the extremes be 1 and 3'40, and the number of terms 
41, what is the common difference? Ana. '06. 

8. A man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 49; what was 
the common difference of their ages r Ana. 5 years. 

Google 
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■ H. A man bought 100 yards of doth in arithmetical series, 
he gave 4 cents for Ok first yard, and 301 cents for the but 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Since the price of each succeeding yard increases by a coa- 
Hant excess, it is plain, the average price is as much len than 
the price of the last yard, as it is greater than the price of 
the firat yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. + 301 cts. ■= 152$ cts. = average 1 

rice ; and the price, 152$ cts. X 100 = 15250 cts. = > Atu. 
152'50, whole cost 3 

Hence, when the extreme* and the number of term* are given, 
lo find the sum of all the terms, -Multiply* the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. ir the extremes be 5 and 605, and the number of 
terms 151, what is the sum of the series ? An*. 46055. 

11. What is the sum of the first 100 numbers, in their 
Datura! order, that ia, I, 2,-3, 4, &c. ? Ans. 5050. 

12. How many times does a common clock strike in 12 
hours? An*.- 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each'year; what will the rent amount to in 20 
years, allowing. 6 per cent., simple interest, for. the use of 
the money?'' "' ." ^ ~ ".. X ". " - 

The last year's rent will evidently be $ 50 without interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $ 50 for 2 years, and so on, iu 
arithmetical series, to the first, which will be the amount of 
$ 50 for 19 years = $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is the amount of an annual pension of £ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent simple interest ? An*. $ 7900. 

15. There are, in a certain triangular field, 41 rows of 
corn ; the first row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills; how 
many hills of com in the field,? : . . , An*. 1681 hills. 
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IB. If a triangular piece of land, 30 rods in lengtfi, be 20 
rods wide at one end, and come to a point at the other, what 
number of square rods does it contain ? Aits. 300. 

IT. A debt is to be discharged at 11 several pay meats, 
in arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? — — the common difference be- 
tween the several payments? 

Ana. whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 6, 7, 9, &c, to 
1001 ? Am. 251001. 

Note. By the reverse of the rule under ex. 5, the differ- 
t*ce of the extreme* 1000, divided by the common difference 2, 
gives a quotient, which, increased by 1, is the number of 
terns — SOU 

19. What is the sum of the arithmetical scries 2, 2f, 3, 
3J, 4, 44, &c., to the 50th term inclusive ? Am. ?12£. 

20. What is the sum of die decreasing series SO, 29 $, 29$, 
29, 2S§, &c., down to 0? 

Note. 30 -i- $ + 1 = 91, number of terms,. Al*vl365 
\ ' ' * 

QUESTIONS. . . ;' ., ^..s... 

1. What is an arithmetical progression? % Whan ft the 
series called o^ctitding'i 3. — when descending? 4r-TOiat 
are the numbers, forming the progression, called I 5. What 
are the first and last terms called ? 6. What are the other 
terms called? 7. When* the first term, common difference, 
and number of terms, are given, how do you find the lust 
term 1 8. How may arithmetical progression be applied to 
( simple interest ? 9- When the extremes and number of 
terms are given, how. do you find the common difference? 
] o. — — how do. you find the sum of all die terms ? 



OEOKEIRIOU PROGRESSION. 

v - 113- Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, is 
called a Geometrical Progression. Thus, 1, 2, 4, 8, 16, &c. 
is an increasing geometrical series, and 8, 4, 2, 1, j, ^, &c 
is a decreasing geometrical series. 
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As Id arithmetical, so alio in geometrical progression, 
there are five things, any thru of which being given, the 
other two may he found :— 

1st The first term. 

2d. The last term. 

3d. The number of terms. 

4th. The ratio. ,_ 

5th. The tarn of aM the terms. 

The rorio is the multiplier or dtmsor, by which the series U 
formed. 

f, A man bought a piece of silk, measuring IT yards, and, 

- by agreement, was to give what the last yard would come 

to, reckoning 3 cents for the first yard, 6 cents for the second, 

and so on, doubling the price to the last; what did the piece 

of silk cost him ? 

3X2X2X2X2X2X3X2X2X2X2X2X2 
X2X2X2X2= 196608 cents, = $ 1966'Q8, Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time leu than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio, (2,) multiplied by the first term (3.) 

Now, to raise 2 to the 16th power, we need not produce 
all the intermediate pavers ; for 2* p 2 X 2 X 2 X 2 = 16, 
is a product of which the ratio 2 is 4 times a factor; now, 
if 16 be multiplied by 16, the product, 256, evidently con- 
tains the same factor (2) 4 times -j- 4 times., = 8 times ; 
and 253 X 256 e= 65536, a product of which the ratio (2) 
is 8 times -+- 8 times, = 16 times, factor ; it is, therefore, 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term, ratio, and number of tfrme, are given, 
to find the last term, — 

I. Write down a few leading powers of the ratio with 
their indices over them. 

II. Add together the most convenient indices, to make an 
index less by one than the number of the term sought. 

III. Multiply .together the powers belonging to those in- 
dices, and their product, multiplied by the first term, will he 
the term sought 
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2. IF the first terra be 6, and the rati* 3, what is the Hth 
term? 

Powers of the ratio, with ) _ _ „_ J R1 ~ „.-,_ _ fi . 

their indices overthem. ) 3 ' , 9 ' 27 ' * ™ T" j X 
■ ( term, = 10935, Answer. 

3. A man plants 4 kernels of corn, which, at harvest, 
produce 32 kernels; these he plants the second year; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the I*h year, allowing 1000 ker- 
nels to a pint ? An*'. 2 19902325 5 '552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years '! 

2" = 131072. Ans. #1310*72. 

* i>. A man bought 4 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold ra- 
tio; what did the whole cost him ? 

2+6 + 18 + 54 = 80 cents. Ant. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some . 
shorter method of coming to the same result If all the 
terms, excepting the tost, viz. 2 +6 + 18, be multiplied by 
the ratio, 3, the product will be the series 6 + 18 + 54 ; 
subtracting the former series from the Jotter, we have, for the 
remainder, 54 — 2, that is, the last (ens, less the first term, 
which is evidently as many times the first series (2+6 + 18) 
as is expressed by the ratio, less 1 : hence, if we divide the 
difference of the extremes (54 . — 2) by the ratio, lets 1, 
(3 — 1,) the quotient will be the sum of all the terms, ex- 
cepting the last, and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 52, and 3 — 1 = 2; then, 
52 -i- 2 = 26, and 54 added, makes 80, Answer, as before. 

Hence, when the extremes and ratio are given, to find the 
sum of the series, — Divide the difference of the extremes by the 
ratio, leu 1, and the quotient, increased by the greater term, 
will be the answer. 

6. If the extremes be 4 and 131072, and the ratio 8, 
what is the whole amount of the series? 

131072 — 4 . 131(m _ 1497 g 6 AlaweTt 
8 — 1 ' ' 
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V. What is the sum of- the descending series 8, 1, £, J, 
j 1 ^, &c, extended to infinity? 

It is evident the last term musj bepome Q, or indefinitely 
Hear to nothing; therefore, the extremes are 3 and 0, and 
the ratio 3. Aits. 4.J. 

8. WhM is the valne of the infinite series 1 -J- 1 -J- tVI ' 
bV, &c i 1 ^n». 1 j, 

9. What is the value of the infinite series, -fa + ^fo -f- 
yAff -f - Tvfoiii &e-i or > what is the same, the decimal 
'.11111, &£., continually repeated? Ana. £. 

10. What is the value of the infinite series, jito + yofoin 
&c, descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &c. * Art*. $,. 

11. A gentleman, whose daughter was married on a new 
year's day, gave her a dollar, promising to triple it on the 
tirstday of each month in the year ; to how much did her 
portion amount ? 

Here, before finding the amount of the series, we must 
find the last term, as directed in the rule after ex. 1. 

Aw. $265<720. 

The two processes of finding the last term, and the amount, 
may, however, be conveniently reduced to one, thus : — 

When the first term, the ratio, and the number of terms, are 
given, to find the sum or amount of the series, — Raise the ratio 
to a power whose index is equal to the number of terms, from 
wbicn subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotieat, multiplied by the fast term, will be the 
answer. 

ApolyLog this rule to the'last example, 3 la = 531441, and • 

531441 1 

— V7 - -X 1=265720. Am. $ 205*720, as before. 

12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of corn for the first year, 10 foi 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his corn at 50 
cents per bushel ? 

( 1,111,111,111,111,111,111,111,111, 
111,111,111,111,111 kernels. 



i.xi = 



Arts. $ 8,880,555,555,555,555,655,555,555,555,556,555 
'BBSjWrV 
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13. A gentleman, dying, left liis estate to this 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed .the younger by the ratio of 1£ ; 
what was the amount of the estate ? 

Note. Before finding the power of she ratio Ij, it may 
be reduced to an improper fraction. — #, or to a decimal, 1'6. 

V — 1 x 1000 = $13187$; or, 1 '?'.~2 x 1000 = 

$13187'50, Answer. / i* fru* f .\7't icjj. /\ .'■ '/ 

. r / . Xsompound Interest by Progression. , , , , 

K?f> •*■/« ' ■* '•« jftt. JU.-/.C — ' i '''■ - Y 

TT U4. 1. What is the amount" of $4, for 5 years, at 6 , 
per cent conipound interest ? 

We have seen, (IT 92,) that compound interest is that, . 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the principal, therefore, be multiplied by ■ ., 
1'06, the product will be its amount for 1 year ; this amount, 
multiplied by 1'06, will give the amount (compound -inter- v 
est) for 2 years ; and this second amount, multiplied by l'OG, 
will .give the amount for 3 years ; and so on. Hence, 
the several amounts, arising from any sum at compound in- 
terest, form a geometrical series, of which the principal is the 
-first term; the amount of $1 or 1 £ ., &c, at the given rate 
per cent., is the ratio ; the iuk, m years, is 1 less than the ■* 
number of terms ; and the last amount if the last term. 

The last question" may he resolved into dil?: — If the first 
term be 4, the number of terms -6, and the ratio 1'06, 
what is the last term ? 

l'OSs — l'338,audl'33bX4=:$5'352- r -. Ans. $5'352. " 

Note 1. The powers of the amounts of $ 1, at 5 and at 6 
per cent., may be taken from the table, under IT 91. Thus, 
opposite 5 years, under 6 per cent., you find 1'338, &c. 

Note 2. The several processes may be conveniently exhi- . 
bited by the use of letters; thus: — 
Let P- tupresent the Principal; 

It the Ratio, or the amount of $l,&c. for 1 year. , 

T the Time, in years. » 

, .... A the Amount. >. r . "" 

When two or mora letters aft joined together, like a wor&>Si: 
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' they are to be multiplied together. Thus PR. implies, tha* 
the principal is to be multiplied by the ratio. When one 
letter is placed above another, like the index of a power, the 
fir$t is to be raised to o power, whose index is denoted by Ihe 
tecond. Thus R T - implies, that the ratio is to be raised to 
& power, whose index shall be equal to the time, that is, the 
number of years. 

2. What is the amount of 40 dollars for 1| years, at 5 per 
cent, compound interest? 

R T XP. = A.; therefore, 1*05" X 40 = 68*4. 

-4ns. $68*40. 

3. What is the amount of $ 6 for 4 yean, at 10 per cent 
compound interest? Am. $ S'IM-fi,. 

4. If the amount of a certain sum for S years, at 6 per 
cent compound interest, be $ 5'352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio I '06, and the last 
term 5*352, what is the first term ? 

This question is the reverse of the last; therefore, 
A. „ S'352 , . - . 

\ 5. What principal, at 10 per cent, compound interest, will 
amount, in 4 years, to $8*7846 t , Ana. $6. 

6. What is the present worth of $68'40, due 11 year* 
hence, discounting at the rate of 5 per cent compound in- 
terest? Am. $40. 

7. At what rate n*. cent will $ 6 amount to $ 8'7S46 in 
4 years ? 

If the first term be 6, the last term 8 ( 7846, and the num- 
ber of terms 5, what is the ratio ? 
A. t, t .i . • 8'7846 
_ = R T -,thatis, — _ = m641 = the 4th power of 

the ratio ; and then, by extracting the 4th root, we obtain 
l'lO for the ratio. Ana. 10 per cent 

8. In what time will $6 amount to $8'7846, at 10 per 
cent compound interest? 

A. „„ . 8*7846 

p - = R T , that is, - -g— = 1'4641 =- 1'10 T - ; tiw-fore, 

if we divide 14641 by I'lO, and then divide the quotient 
thence arising by I'lO, and so on, till we obtain a quotient 
that will not contain I'lO, the number of these divisions will 
■^e the number of yean. Am. 4 yean. 
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9. At 5 per cent compound interest, iu what time will 
$ 40 amount to $ 68'40 J 

Having found tlie power of the ratio 1'05, as before, which 
is 1*71, you may look for this number in the table, under 
the (riven rate, 5 per cent., and against it you wilt find the 
number of years. - Ant.'ll years. 

10. At.6 per cent compound interest, in what time will 
$4 amount to $ 5*352 fS v ~ '. ". " V Ant. 6 years. 



Anmoiiet at Compound Interest. 

U IIS. It may not be amiss, in this place, briefly to show 
the application of compound interest, in computing the 
amount and present worth of anmiitits. 

An Annuity is a sum payable at regular periods, of one 
year each, either for a certain number of years, or daring the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not paid at the time they 
become due, they are said to be in arrears. 

The 'sum of all the annuities, rents, &c. remaining un 

Eaid, together with the interest on each, for the time they ■ 
nve remained due, is called the amount. 

I. What is the amount of an annual pension of $100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest? 

The last year's pension will be $100, without interest 
the last but one will be the amount of $100 for 1 year; the 
last hut two the amount (compound interest) of $ 100 for 
2 years, and so on; and the sum of these several amounts 
will be the answer. We have then a series of amounts, that 
is, a geometrical tenet, (fl 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and thr 
ratio 1'06, what is the sum of all the terms t 

Consult the rule, under IT 113, ex. 11. , . ^ 

*^j~* X 100 --^ 437*45. An^/$43V4S. 

Hence, jehen the annuity, the rime, and rate per cent, are 
given, to find the amount, — Raise the ratio (the amouut ot 
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$ 1, Ac for 1 year) to a power, denoted by the number of 
years ; from this power subtract 1 ; then divide the remain- 
der by the ratio, lest 1, and the quotient, multiplied by 
the annuity, will be the amount. 

Note. The powers of the amounts, at 5 and 1 6 per cent 
up fo the 24th, may be taken from the table, under IT 91. 

2.- What is the amount of an annuity of $50, it being m 
arrears 20 years, allowing 5 per cent, compound interest ? 

Am. $1653*29. 
"*3. If the annual rent of a house, which is $150, be in 
arrears 4 years, what is the amount, allowing 10 per cent. 
compound interest ? Aits. $ G96' 15. 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 

cent, compound interest? ■ in 10 years? — in 20 

years ? in 22 years ? ■ in 24 years ? 

Am. to the last, $ 25407*18. 

H" IIS. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum whico 
. ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent, compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time. 

By the last rule, we find the amount — $437'45, and by 
the directions under ff 114, ex. 4, we find the present worth 
b= $346'51. - Am. $346'fil. 

Hence, to find the present worth of any annuity, — First 
find its amount in arrears for the whole time ; this amount, 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ IOC 
o continue 20 years, allowing 5 per cent. ? Am. $ 1246'22. 



.Google 



The operations under this rale being somewhat tedious, 
we subjoin ft - 

TABLE, 
Showing the present worth of $ 1, or 1 £. annuity, at 5 and 

6 per cent compound interest, for any number of years 

from 1 to 34. 

10*8276 
11*10811 

11*46993 
11*710407 

12'04158 
12'30338 
.12*55035 
12'78335 
13'00316 
13*21053 
18*40016 
13'59072 
13'76483 
13'92908 
14*08398 



It is evident, that the presenfworth of $ 2 annuity is 2 
times as much as that of $ 1 ; the present worth of $3 will 
be" 3 times as much, &c. Hence, to find the present worth 
of any annuity, at 5 or 6 per cent., — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
annuity, and the product will be the present worth. 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest? 

The present worth of (1 annuity, by the table, for 
30 years, is $ 15'37245 ; therefore, 15'37245 X 150 = 
$ 2305*867, Am. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent compound interest? 

at 5 per cent. ? to continue 15 years? 20 

years ? — 2© yean ? — — 34 years ? 

Aia. to hit, $647*716 



Venn. 


5 pet tent. 


Spot rent. 


V«Ui. 


5 per cent. 


1 


0*95238 


0*94339- 


18 


11*68958 


2 


1 '85941 


1*83339 


19 


12*08532 


3 


2*72325 


2*67301 


20 - 


-12*46221 


4 


3*54595 


3'4651 


21 


12*82115 


5 


4*32948 


4*21236 


22 


13*163 


6 


5*07569 


4*91732 


23 


13*48807 


7 


5<7S637- 


5'5S23S 


24 


13'79864~ 


8 


6*46321 


6*20979 


25 


14*09394 


9 


7'10782 


6*80169 


26 


14*37518 


10 


7*72173 


7*36008 


27 


14*64303 


11 


8*30641 


7*88687 


28 


14*69813 


12 


8*86325 


8*33384 


29 


15*14107 


13 


9*39357 


8*85268 


30 


15*37245 


14 


9*89864 


9'29498 


31 


15*59281 


15 


10*37966 


9*71225 


32 


15*80268 


16 


10*83777 


10*10589 


33 


16*00255 


17 


11*27407 


10*47726 


34 


16*1929 
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When anmuties do not commence till a imtsfa period of 
timet has elapsed, or till some particular event has takea 
place, they are said to be in reversion. 

9. What is the present worth of $100 annuity, to be 
continued 4 years, but not t* commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, a* « per 
cent compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately, to be $ 346*51, and, 
by directions under IT 114, ex. 4, we rind the present worth 
of $ 346*51 for 2 years, to be $ 308*393. Am. $ 308*393 

Hence, to find ike present worth of any annuity taken in 
reversion, at compound interest, — First, find the present worth, 
to commence immediately, and this sum, divided by the power 
of the ratio, denoted by the time in reversion, will give the 
answer. 

10. What ready money will purchase the reversion of a 
lease of $ 60 per annum, to continue 6 years, but not to com 
meuce till the end of 3 years, allowing 6 per cent compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 



be, #295*039, and — «=£- = 247*72. Aiu. $247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time, that is, 3 -f- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversion, 3 years. 
Or, we may find the present worth of $ 1 for the two timet 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 
60 



$247*72080 Am. 
11. What is the present worth of a lease of $100 to eon- 
■>oe 20 yean, but not to commence till the end of 4 yean, 
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allowing < per cent ? — — what, if it be 6 yearn U. rever- 

aMuf __ 8 years? — — - 10 years? 14 years ? 

Am. to last, $629*426. 

If 117. 12. What is the worth of a freehold estate, of 
winch the yearly rent is $60, allowing to the purchaser 
6 p^r cent. ? 

In this case, the annuity continues forever, and the estate 
is evidently worth a sum, of which die yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest; therefore, the interest divided 
by the rate will give the principal ; 60 -e-'06 = 1000. 

Ana. $1000. 

Hence, to find the present worth of on annuity, contiiminy 
forever, — Divide the annuity by the rote per cent., and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
ample or compound interest ■; 'for, since S year's interest of the 
price is the annuity, the profits arising from that price can 
neither be more nor lets than the profits arising from the an- 
KtUy, whether they be employed at simple or compound in 
terest 

13. What is the worth of $ 100 annuity, to continue for- 
ever, allowing to the purchaser 4 per cent ? allowing 

Spercent.? Spercent? lOpercent? 15 

percent? 20. per cent ? Ana. to last, $500. 

14. Suppose a freehold estate of $60 per annum, to com- 
mence 2 years hence, be put on sale; what is itsTalue, al- 

. lowing the purchaser 6 per cent, f 

Its present worth is a sum which, at 6 per cent, compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered on immediately. 

— z= $1000 = the worth, if entered on immediately, 

and —rJ^ = $ 889*996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence immediately, ihepresent worth 
of the annuity 60, for 2 years, the time, of reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1 '83339 
X 60 = HO'0034 = present worth of . $60 for 2 years, 
and $ 1000 — $ U0'0034 = $889*9966, Ant. as before. 
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15. Whai is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing the purchaser 
5 per cent compound interest ? what, if 8 years in re- 
version? 10 years? — —4 years? 15 years? 

30 years? An*, to last, $462'755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity, half the rate per 
cent., aud twice the number of years, and work as before, and 
so for any other part of a year. 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
isthe ratio? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the last term ? 
4. When the extremes and ratio are given, how do you find 
the sum of all the terms? 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When the ratio u a fraction, how , 
do you proceed ? 7. What is compound interest ? 8. How 
does it appear that the amounts, arising by compound in- 
terest, form a geometrical series ? 9. What is the ratio, in 

compound interest ? the number of terms ? the 

first term ? the last term ? 10. When the rate, the 

time, and the principal, are given, how do you find the 
amount? 11. When A. R. and T. are given, how do you find 
P. > 12. When A. P. and T. aregiven.how do you find R.? 
13. When A. P. and R. are given, how do you find T. ? 14. 
What is an annuity? 15. When ace annuities said to be in ar- 
rears? 16. What is the amount? 17. In ageometrical series, 
to what is the amount of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest? 

19. What is the present worth of an annuity? how com- 
puted at compound interest ? how found by the table * 

20. What is understood by the term reversion? 21. How 
do you find the present worth of an annuity, taken in rever- 
sion ? by the table ? 22. How do you find the present 

worth of a freehold estate, or a perpetual annuity ? the 

same taken in reversion ? by the table? 
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IT 118.' Permutation is the method of finding how many 
drfferent ways the order of any number ef things may be 
varied or changed. 

1. Four gentlemen agreed to dine together so long as 
they could sit, every day, in a different order or position; 
how many days did they dine together ? 

Had there been but too of them, a and b, they could sit 
only in 2 times 1 (1 X 2= 2) different positions, thus, 
a b, and b a. Had there been three, a, b, and c, they could 
sitinlX2X3 = 6 different, positions ; for, beginning the 
order with a, there will be 2 positions, vis. a b c, and acb ; 
next, beginning with b, there will be 2 positions, bae, and 
be a; lastly, beginning with c, we have tab, and c b a, 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
same manner, if there he /our, the different positions will 
be 1 X 2 X 3 X 4 = 24. Ana. 24 days. 

Hence, to find the number of different changes or permu- 
tations, of which any number of different things are capable, — 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last product will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ana. 362880. 

3. A man bought 25 cows, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Am. * 155112100433309859840000 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Am. 40320. 



MISCELLANEOUS EXAMPLES. 

IT U9. 1. 4 + 6 X T^T = 60. 

A line, or vinculum, drawn over several numbers, signifies, 
that the numbers under it'are to be taken jointly, or as one 
Whole number. 
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2. 9—8 + 4 X 8 + 4 — 6 = how many? Am. 30. 



3. 7 + 4 — 2 + 3 + 40 X 5 = how many? Am. 230. 
3 + 6 — 2X4— 2_ howm ? Am. 91. 

2X2 

5. There are two numbers ; the greater is 25 times 78, 
*nd their difference is 9 times 15; their sum and product 
are required. 

Am. 3765 is their sum; 3539250 their product 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five? 35 x 3— fix 3+30 = 60, Ana. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? C */V v — . >•? -*Am. 792, 

8. What number divided by"7 will make 6*188? 

9. What number multiplied by 6 will make 20S8? 

10. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son bom, who died at the age of 35; after 
whom the father lived twice 20 years; how old was the 
father at bis death ? Am. 100 years. 

11. What number is that, which being multiplied by 15 
the product wilt be * ? $ -j- 15 = JU Am 

12. What decimal is that, which being multiplied by 15, 
the product will be '75 ? '75 -f- 15 = '05, Am, 

13. What is the decimal equivalent to g^ t 

An*. '0285714, 

14. What fraction is that, to which if you odd f, the sum 
will be I? Am. £$. 

15. What number is that, from which if. you take |, the 
remainder will be £? Am. JJ. 

16. What number is that, which being divided by J, the 
quotient will be 21 ? Am. ISf. 

17. What number is that, which multiplied by | pro- 
duces ^? Am. f. 

18." What number is that, from which if you take § of., 
itself, the remainder will be 12 ? Am. 20. 

19. What number is that, to which if you add $ of } of 
itself, the whole will be 20? Ans. 12, 

20. What number is that, of which 9 is the f part ? 

Am. 13£ 

21. A farmer carried a load of produce to market: he 
sold 760 lbs. of pork, at 6 cents per lb. ; 260 lbs. of cheese, 

* 8 cents per lb. j 154 lbs. of butter, at 15 cents per lb. ; 
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in pay he received 60 lbs. of sugar, at 10 cents per lb. ; IS 
gallons of molasses, at 42 cents per gallon ; £ barrel of mack- 
erel, at $ 3'75 ; 4 bushels of salt, at $ 1'25 per bushel ; and 
the balance in money : how much money did he receive i 
Am. $68'85. 
22. A farmer carried his grain to market, and sold 
75 bushels of wheat, at $ 1'4S per bushel. 

64 rye, ... $ '95 

142 corn, ... $ '50 

In exchange be received sundry articles : — 
3 pieces of cloth, each 

containing 31 yds., at $ 1 '75 per yd. 
2 quintals of fish, ... $ 2'30 per quin. 
8hbds. of salt, ... $4'30per hhd. 



and the balance in money. , 

How much money did he receive ? Ans. $ 38*80. 

23. A man exchanges 760 gallons of molasses, at 37J 
cents per gallon, for 66A cwt. of cheese, at $ 4 per cwt. ; 
how much will be the balance in his favour ? Ans. $ 19. 

24. Bought 84 yards of cloth, at $1'25 per yard; how 
much did it come to ? How many bushels of wheat, at 
$ 1*50 per bushel, will it take to pay for it? 

Ans. to the last, 70 bushels. 

25. A man sold 342 pounds of beef, at 6 cents per puuud, 
and received his pay in molasses, at 37A cents per gallon ; . 
how many gallons did he receive ? Am. 54*72 gallons. 

26. A man exchanged 70 bushels of rye, at $ <92 per 
bushel, for 40 bushels of wheat, st $ 1'37£ per bushel, and 
received the balance in oats, at $ '40 per bushel ; how 
many bushels of outs did he receive ? Ans. 23A. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel ? Ans. 534; bushels. 

28. How much salt, at $ 1*50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
ate given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ana. 3 j bushels. 

29. How much wine, at $ 2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 a. 6 d. per yard ? 

Ant. 18& gallona 
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30. A had 41 cwt. of Lops, at 80 s. per cwt, for witch 
B gave him 20 J2. in money, and the rest in prunes, ot£4> 
per lb. ; how many .prunes did A receive ? 

Ann. 17 cwt. 3 qrs. 4 Ihi, 

31. A has linen cloth worth $ '30 per yard ; but, in bar- 
tering, he will .have $ '35 per yard ; E has broadcloth north 
$ 3'7S ready money ; at what price ought the hmadrloth 
to be rated m bartering with A ? 

'30 : '35 : : 3'75 : $4'375, Ana. Or, |? of 3'75 = 
f4'37|, Am. The two operations will be seen to 3e.es- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Am. 10 a., or $ 1*666}, 

33. If 4 bushels of corn cost $2, what is it per bushel ? 

Ans. #'50, 

34. If 9 bushels of wheat cost .$ 13'50, what is that per 
- oushel? Ans. $1'50, 

35. If 40 sheep cost $ 100, what is that per head ? 

Am. $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
ner bushel? Ans. 2s. 6d., = $ '41g. 

37. If 22 yards of broadcloth cost 21 £ . 9 s., what is the 
price per yard f Ans. 19 s. 6 d., = $ 3'25. 

38. At $ '50 per bushel, how much corn can be bought 
for $ 2'00 ? Am. 4 bushels. 

39. A mail, having $ 100, would lay it out in sheep, a( 
$ 2*50 apiece ; how many can he buy ? An*. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? ■ of 5 cows ? of 15 cows ? 

Ans- to the last, $ 225. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5 men ? 10 men > Am. to the last, 34$ lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If 1 pay $6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Am. $ 4'60. 

43. What premium must I pay for the insurance of my 
house againstjoss by fire, at the rate of £ per cent., that is, 
£ dollar on a hundred dollars,-if my house be valued at 
$2475? Am. $ 12'»T6. 

, CoOQk 
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44. What will be tie insurance, per annum, of a store and 
contents, valued at $ 9876'40, at 1 j per centum • 

Am. $148'146. 

45. What commission -must I receive for selling $478 
worth of books, at 8 per cent. ? ^n*. $ 3S'24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Am. to the last, $ SS8' 14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
so lis to gain 24 per cent on the whole cost ; tor how much 
did he sell th era? Am. $673'32. 

48. Bought a quantity of books for $ 64, hut for cash a 
discount of 12 per cent was made ; what did the books 
cost? Ans. $ 56*32. 

49. Bought a book, the price of which was marked 
$ 4'50, but for cash the bookseller will sell it at 33j per 
cent, discount ; what is the cash price ? Am. $ 3'00. 

50. A merchant bought a cask of molasses, containing 120 
gallons, for $42; for how much must he sell it to gain 15 
per cent. ? how much per gallon ? Ana. to lost, $ '40}. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59'20 ; how must he sell it per pound, to gain 
25 percent? Am. $'10. 

52. What is the interest, at 6 per cent, of $71'02 for 17 
months 12 days ? Am. $ 6'178-f-. 

53. What is the interest of $487'003for 18 months? 

Am. $43'83+. 

54. What is the interest of $ 8'50 for 7 months ? 

Am. $'297£. 
65. What is the interest of $ 1000 for 5 days > 

Am. $'833J. 

56. What is the interest of $ '50 for 10 years ? 

Am. $'30. 

57. What is the interest of $84'25 for 15 months and 7 
days, at 7 per cent ? Ana. $ 7'48C -)-. 

58. What is the interest of $ 154'0I for 2 years, 4 mouths 
and 3 days, at 5 per cent. ? Am. $18H)32. 

, • \69. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $150? 

Note. See H 85. Am, $130'43J+. 

60. I owe a man $ 475'50, to be paid tn 16 months with- 
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out interest j what is the present worth of that debt, the use 
of the money being worth 6 per cent.? Arts. $440*277 -f- 

61. What ii the present worth of $1000 payable in 4 
years and 2 mouths, discounting at the rate of 6 per cent. > 

Ans. $800 

62. A merchant bought articles to the amount of $ 500,"' 
and sold them for $ 675 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain ou each $ 100 which he laid out? If $500 
gain $75, what does $100 gain? Ans. 15 percent 

63. A merchant bought cloth at $3'50 per yard, and sold 
it at $ 4 '25 per yard j how much did he gain per centum ? 

An*. 313 per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 283'50, and sold it out at the rate of $ 2'75 per gal- 
lon ; how much was his whole gain I how much per gal- 
lon ? how much per cent. ? 

An*. His whole gain, $03'00; per gallon. $'50j which 
is 22jf per centum. ^,<Hs'd ~~ «**-"* 

65. If $-100 gain $6 in 12 months, in what time will it 
gain $4? $10? . $14? 

Ans. to the last, 28 months. 

66. In what time will $64'50, at 6 per cent, gain $2*18 r 

*" '. *f Am. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

50 : 60 : : 20 : 24 men, Ana. 

68. Tf a fidd will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? Ant. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 . 
rods in length, to contain the same ? Ant. 10 rods. „ 

70. If I purchase for a cloak 12 yards of plaid | of -a yard 
wide, how much hocking 1 £ yards wide must I have-to line it ? 

-'-'"■'-' . * '. ■*,',. — j -* . • -j Ans. 5 yards. 

71. If a mail earn $75 In 5 months, how long must he ** 
work to earn $460? An*. 30j months. 

72. A owes B $ 540, but, A not being worth so murfh 
money, B agrees to take $ '75 on a dollar ; what sum must 
B receive for the deht? Ans. $405 

73. A cistern, whose capacity is 400 gallons, is supplied 



//. 
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_ -- / by ft pipe Wilch iets in 7 gallons 4£ tf mnp^kt there is 
a leak id thVtwttom of the cistern whfcrr*)ets out 2 gallons 
in 6 minutes , supposing the cistern empty, in what time 
would it be filled ? - 

In 1 minute ^ of a gallon is admitted, but in the same time 
$ of a gallon leaks out Ana. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ft filled by the leak, but in 
the same time it would be ft emptied by the pump. 

Ana. 30 hours. 

75. A cistern is supplied by a pipe which will fill it in 
40 minutes; how many pipes, of the same bigness, wiK fill it 
in 5 minutes ? Am. 8. 

76. Suppose I lend a friend $500 for 4 months, he 

Eromising to do me a like, favour ; some time afterward, I 
are need of $ 300 ; how long may 1 keep it to balance the 
former favour? Ana. 6 J months. 

77. Suppose S00 soldiers were in a garrison wilb pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ana. 480. 

78. If my horse and saddle are worth $84, and my hone 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? Aits. $ 72. 

79. Bought 45 barrels jf beef, at $3'50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must £ pay ? Aim. $ 143'50. 

80. Bought 126 gallons of rum for $110; how much 
irate r must be added to reduce the first cost to $ '75 per 
gallon ? 

Note. If $'75 buy 1 gallon, how many gallons will $110 
buy? '-■ . -- v . — /?. £ rzAna. 20ij gallons 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an b«ur; the officer pressing on 
after him at the rate of 8 miles an hour, how much does he 
gain in 1 hour? how long before he will overtake the thief? 

Aim. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up 1] minutes; slif scuds 
away at the rate of 36 rods a minute, and the dog, on view 



• , makes after, at the rate of 40 rods & minute; how long jb&(I 
f'o Ibe course bold ? and what distance will the dog jun iff ; f 

r?\ Aw. 14J minutes, and he will run 570 rods. ( j 

' A £. 63. The hour and minute hands of a watch are exactly '" ' 

'" together at 12 o'clock; when are they next together ? j 

£' ,? In 1 hour the minute band passes over 12 spaces, and the i*^ 

.' hour hand over 1 space ; that is, the minute band gains upon £ 
J*4- ,ne nour band 11 spaces in 1 hour; and it must gain 12 ? ^j> 
J^- spaces to coincide with it.//- '£l / An». 1 h. 6 m. 27^ s. / ) '. 
iL S-l. There is an island 20 miles in circumference, and £ 
£.< three men start together to travel the same way about it ; A ^ J 
v f goes 2 miles per hour, B 4 miles per hour, and C 6 miles t ? 
' I- per hour ; in what time will they come together again ? |S 

; rt Ana. 10 hours. U i» 

£ , ' 85. There is an island 20 miles in circumference, and ?• § 
,'",* two men start together to travel around it; A travels 2 miles f 
' \. . per hour, and B 6 miles per hour ; how long before they will f- * 
•t^ again come together? ( s ' 

$"> i B gains 4 miles per hoar, and must gain 20 miles to over- vV 
C-y take A ; A and B will therefore be together once in every } - ■ 
it-j - 5 hours, (- J_ , 

'_£ 66. In a river, supposing two boats start at the same time 

from places 300 miles apart ; the one proceeding up stream 
N is retarded by the current 2 miles per hour, while thatmov- 
'\,r-ing down stream is accelerated the same; if both be pro- 
X j* pellcd by a steam engine, which 'would move them 8 miles 

.i per hour in stilt wafer, how far from each starting place will. 
"" ■ - the boats meet }J'\. r.-Yt-e^t*** $ v*-(/ £ r^-^Uo nuvt, _i',._ > 
., ; Am. I12J miles from the lower place, and 187^ miles 
' i\ from the upper place. ^ i 

»-•*. 87.^ A man bought a pipe (126 gallons) of wine for^! 
"$275'y he wishes to rill 10 bottles, 4 of which contain 2Z ; 

^'quartsjand 6 of them 3 pints each, and to sell the remainder r ■- : 
so as tp make 30 per cent on the first cost; at what ratev 
s,' per gallon must he sell it ? Ana. $ 2 '936 +."* **. 1 

ff s\ 88. Thomas sold 150 pine apples at $ '33J apiece, and** j*j 
'. :received as much money as Harry received for a certain J" ■ 
^ : tiumber of watermelons at $ '25 apiece ; how much money ^ . 
,' did each receive, and how many melons had Horry ? f > 

' Am. $ 50, and 200 melons. 3.- . 

'' • 89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army ?i >- 

'- ; This and the eighteen following questions are usually-' '.- ■ 

-."•^'^■-■'■■v^/tfl 
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</<-» = i-. ta»fi' ^ 

wrought by a rule called Position, but they are more easily 

solved on general principles. Thus, 4 -j- i = -/j of the 

■» wmy ; therefore, 1000 is ^ of the whole number of men ; 

i\ Mid, if S twelfths be 1000, how much is 12 twelfths, or the 

J> whole ? Ans. 2400 men. 

V. 90. A fanner, being asked how many sheep he hud, an- 

*' *wered,4hat he had them in 5 fields; in the first were J of his 

3 flock, in the second J, in the third |, in the fourth fa, and 

"■■ in the fifth 450 ; how many had he ? .-Ins. 1200. 

91. There is a pole, J- of which stands in the mud, £ hi- 

■; the water, and the rest of it out of the water j required the 

■■ p»rt out of the water. Aiis. fa. 

k! 92- If a pole be J in the mud, J in the water, and 6 feet 

■} out of the water, what is the length of the pole? Ans. .90 feet 

T D-'l. The amount of a certain school is as follows : fa of 

* : the pupils study grammar, jj geography, fa arithmetic, .fa 

' learn to write, and 9 learn to Jead, : what is the number of 

each iy^fZL* -^ = ~£f3f£*»W*M2*"^ 

.An*. S in grammar, 30 in geography, 24 in arithmelfe? 

1 . 12 learn to write, and 9 learn to read. . 

i 94. A man, driving his geese to market, was met by 

' another, who said, " Good morrow, sir, with your hundred 

cJ geese ;" says he, " I have not a hundred ; but if I had, in ad- 

\-j dition to my present number, one half as many as 1 now 

have, and 2£ geese more, I should have a hundred :" how 

y /many had he » J 7 I !•• ' (_* &j\i„ ■ '-' r c/ fc: ..'.•••■:-)- 

V_ 100 — 2$ is what part of his present number? .< [ .„*-. . 

~j '":'$* ' '■ ■ -', 1 1, JL- '- l-» • C Ant. He had 05 geese. 

— f ; 95. In an orchard otfruit trees, i of them bear apples, 

- $ pears, £ plums, 60 of them peaches, ana 40, cherries; 

-A. how many trees does the orchard contain ? Am. 1 200. 

j, -; 96. In a certain village, £ of the houses are painted white, 

sijri red, £ yellow, 3 are painted green, and 7 are unpointed ; 

tiow many houses in the village ? Ans. 120. 

J 97. Seven eighths of a certain number exceed four iif't lis of 

._ ** the same number by 6 ; required the uumber. 

* i — t = A J consequently, 6 is fa of the required num- 

' ■' "^.ber. Ans. B0. 

". 98. What number is that, to which if 4; of itself be added 

t the sum will be 30 ? Am. 25 

» 99. What number is that, to which if its £ and 1 be added, 

' " the sum will be 84 ? 

84 = 1 4- 4 + J = J times the required number. Am. 48. 
■ ■ ■ i..-...* V.- i. ait ?- • 
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100. What number is that, which, being increased by §-and 
I of itself, and by 33 more, will be made three times as 

The number, being taken 1, % , and $ tunes, will make 2^g 
times, and 22 is evidently what that wants of 3 times. 

Am. 30. 

101. What number is that, which being increased by f, § 
and £ of itself, the sum will be 234| > Am. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and G said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Am. A 12 years, B 18 years, C 63 years old 

103. A schoolmaster, being asked how many scholars he 
t , had, said, " If I had as many more as I now have, $ as many, 
1 i as many, £ and £ as many, I should then have 435 ;" what 
^ was the number of his pupils ? An*. 120. 

, 104. A and B commenced trade with equal sums of 
. money ; A gained a sum equal to £ of his stock, and £ lost 
I- $ 200; then A's money was double that of B's ; what was 

.".' ' the stock of each t 

,' By the condition of the question, one half of f, that is, $ 
of the stock, is equal to $ of the stock, less $200 ; conse-. 

* quently, $ 200 is $ of the stock. Am. $500. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 

. every day he was idle, he should forfeit $ '25 ; at the ex- 
i piration of the time, he received $27'50; how many days 
■ -. did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
■' $ '75 X 50 = $ 37'50, that is, $ 10 more than he received 
but every day he was idle lessened his wages $ '75 + $ '25 
= $ 1 ; consequently he was idle 10 days. 

Ana. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves i of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of S years finds himself $ 40 in debt ; what is their income, 
and what does each spend per^nnum ? 

Ant. Their income, $ 200 per annum j A spends $175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
- sons his property ; to A £ wanting $ 20, to B I, and to C 
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tbe rest, which was $ 10 less than the share of A; what 
was each one's share? .4ws.$80,$50.and$70. 

103. There is a, fish, whose head is 4 feet long; his tail 

is as long as. his, head and J (he length of his body, and his 

• body is as long as his,head and tail; whut is the length of , 

(he. fish?-r- • . /-/ - .'•'-• :■■ ;* - % .■ .■.*"' ■ .'■- 

The pupil witf perceive,, that tHe".. length of the body is $ 
thelength of the fish. &~ : { . • -i ■ " t ■■ Ans. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days; in what time would both, 
working togethei, perform it? Ana. 1$ days. 

1 10. Three persons can perform a certain piece of work in 
jhe following manner : A and B can do it in 4 days, B and 
C in 6 days, and A and C in 5 days : in what time can they 
al! do it together I. 4--! -*■ *• .■ ■. )"' -f~^ Ana. 3,ft-days. . 

111. A and B can ilo^a piece" of-work in6days; A can do 
it in 7 days; in how many days can "B do it? Ana. 17Jdays. - 

112. A man died, leaving $ 1000 to be divided between 
his two sons, one 14, and the other 18 years of age, in such . 
proportion, that the share of each, being put to interest at. 6 
per cent., should amount to the same sum when they should " . 
arrive at the ageof 21 ; what did each receive ? 

Ans. The elder, $546'153-f-; the younger, $ 453'846+../ 

113. A house being let upon a lease of 5 years, at $6QV 
per annum, and the rent being in arrear for the whole time, ■ 
what is the sum due at the end of the term, simple interest 
being allowed at 6 percent.? Aim. $336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and. 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet he worth 50 
cents per yard, how many pair of gloves, can be bought for 
$4? ■'}( '■ -.. / j#\ „■ '■> : ■'»"■■ ' Ans. 8 pair. 

;- 115. A, B, and C, would divide $100 between them, so ■ 
■ as that B may have $3 more than A, and C $4 more than 
■ . B ; how much must each man have ? 

Ant. A #30, B $33, and C $37. 
■ {. 116. A man has pint bottles, and half pint bottles; how 

much w ine will it take to fill 1 of each sort ? how 

, much to fill 2 of each sort ? how much to fill 6 of each 

117. A man would draw off 30 gallons of wine into 1 
nint and 2 pint bottles, of each an equal numbti * how 

d ■ . .Google 
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many bottles will it take, of each kind, to contain the 30 
gallons? Am. 80 of each. 

IIS. A merchant has canisters, some holdings pounds, 
some 7 pounds, and some 12 pounds ; how many, of each 
an equal number, can be filled out of 12 cwt. 3 qrs. 12 lbs. 
of tea? Am. 60. 

119. If IS grains of silver make a thimble, and 12 pwts. 
make a teaspoon, how many, of each an equal number, can 
be made fromI5oz. 6 pwts. of silver? An*. 24 of each. 

120. Let 60 cents be divided among three boys, in such 
a maimer that, as often as the first has 3 cub, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive ? Am. 12, 20,-and 2S cents. 

121. A gentleman, having 60 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman S A., and to every man 16 d. ; the number ol 
boys, women, and men, was the same ; I demand the nnmbc 
of each. " •" s'.V '.. 'r '-. '■ ■* . * —.-- Am. 20. 

122. A gentleman had 7 £ . 17 s. 6 d. to pay among his 
labourers; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. j and there were for every boy three 
women, and for every woman two men; I demand the num- 
ber of each. . Ana. 15 boys, 46 women, and 90 men. 
- 123. A farmer bought a sheep, a cow, and a yoke of osen 
for $ H2'50 ; he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Am. For the sheep $2'50, the cow $20, and the oxen 
■ $60. 

124. There was a farm, of which A owned f, and B £$. 
the farm was sold for $ J764 ; what was each one's share 
of the money? Am. A's $504, and B's $ 1260. 

125. Four men traded together on a capital of $3000, of 
which A put in £, B $, C J, and D -^ ; at the end of 3 years 
they had gained $2364; what was each one's share of the 
gain? r A's $1IR2. 

~ s $ 591 
i $ 394. 
a $ 197. 

126. Three merchants accompanied ; A furnished $ ot 
the capital, B j, and C the rest ; they gain $ 1250 j what 



( A's i 

)B's i 

' ) C's S 

(D's < 
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part of the capital did C furnish, and what is each one\» 
share of (he gain ? 

Am. C furnished fa of the capital; and A's share of the 
gain was $500,B's ,$468'75, and C's $281*25. 
• 127. A, B, and C, traded in company ; A put in $ 600, B 
$ 350, and € 120 yards of cloth ; they gained $ 332'50, of 
which C's share wss $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, being $ 12(1, is jg-gg-jj = ffc of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

i C's doth, per yard, $4. 
Ana. ?-A's share of the gain, $ 125. 
( B's do. $ 87'50. 
128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120 £ . per 
annum. Now the sum of money which they laid down was 
in such .proportion, that, as often as A paid 5J3., B paid 7£.. 
and as often as B paid 4£., C paid 6J2. I demand how 
much each man must have per'annum of the gain. 

Note. By the question, so often as A paid 5£ ., C paid f of 

1&. Am. A26£. 13 s. 4 d., B37J3. 6 s. 8 d., C 56JE. 

- ' 129. A gentleman divided his fortune among his sons, 

giving A 9£. as often as B 5£., and C3£. as often as B 

•• "i£.; C's dividend was 1537JJJ6.; to what did the whole 

estate amount ? Am. 11583X. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days; what part of the work was dope by A, what part 
by B, and what was each one's share of the money ? 

Am. A-rVandBTV; A's money $22'50, B's $31 '50. 

131. A and B trade in company for one year only; on 
the first of January, A put in $ 1200, but B could not 
put any money into the stock until the first of April; what 
did he then put in, to have an equal share with A at the end 
of the year? Ata. $1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a little dipped, agreed that A should pay j, B J, C £, 
and D £ ; what did each pay in this proportion ? 

Ana. A 13 s. 4 d., B 10 s., C 6 s. 8 d., and D 5 s. 
- 133. There are 3 horses, belonging to 3 men, employed to 
draw a load of plaster from Boston to Windsor for $ 2G'45 ; 
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A and B's horses together are supposed to do J of the 
work, A and C's ft, B and C's £% j they are to be paid- 
pro portion ally ; what is each one's share of the money? 

(A's 4Il'«0(=tf.) 
Aw. J B's $ 5'75(=,V) 
<C's $ 9*20 (= ft) 
Proof, |S26'45. 

134. A person, who was possessed of j of a vessel, sold 
| of his share for 375£ . ; what was the vessel worth ? 

Aim. 1500£. 

135. A gay fellow soon got the better of f of his for- 
tune ; he then gave 1500£ . for a commission, and his profu- 
sion continued till he had but 450£. left, which he found to 
be jurt | of his money, after he had purchased his commis- 
sion ; what was his fortune at first? Ant. 3780£. 

136. A younger brolht-r received 1560£., which was just -^ 
of his eider brother's fortune, and5jj times the elder brother's 
fortune was $ as much again as the father was worth ; pray 
what was the value of his estate? Am. 19165£. 14 s. 3^ u. 

137. A gentleman left his son a fortune, -ft of which he 
spent in three months; £ of £ of the remainder lasted him 
nine mouths longer, when lie had only 537£. left; what 
was the sum bequeathed him by his father ? 

Am. 2082£ . 18 s. 2-ft d. 

138. A cannon ball, at the first discharge, flies about a 
mile in etyht seconds ; at this rate, how long would a ball 
be in passing from the earth to the sun, it being 95173000 
miles distant ? 

Am. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Ana. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was35£. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
often as 8 to B ; what money did each adventure ? 

A-a. A 104£. 4 s. 2\% A., B 7o£. 15s. 9ft d. 

141. Tubes may be made o." gold, weighing not more 
than at the rate of le t , t of a grain per foot? what would be 
"he weight of ijch a tube, which would extend across thn 
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Atlantic from Boston to London, estimating the distance at 
3000 miles'? ,4ns. 1 lb. 8 oz. 6 pwts. 3,^ grs, 

142. A military officer drew up his soldiers in rank and 
fill.', having the number in rank and file equal ; on being 
reinforced with three times his first number of men, he 
placed them al) in the same form, and then the number in 
rank and file was ^ust double what it was at first ; he was 
again reinforced with three limes his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at firet ? / .' ." .- ?■ . .' ; -*£k'iOO men, 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in length ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
spire to the man t ' See IT 109. 

Ana. to lost, 197 feet, nearly. 
■- 144. Two ships sail from the same port;, one sails direct- 
ly cast, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7j miles an hour; how many mita 

apart will they be at the end of 1 hour ? 2 hours ? 

■ 24 hours ? 3 days ? Ana. to lost, 900 miles. 

' 145. There is a square field, each side of which is 50 
rodsj what is the distance between opposite comers? 

- ■■' /. -.• - - Am. 70'71 +rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'71 rods apart? and what is the length 
of each side ? Ana. to loat, 50 rods, nearly. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite corners is 33j rods ; what is the length 
of the field ? its area ? 

Aits. Length, 26$ rods; area, 3 acres, 1 rood, 13+ rods. 

148. There is a room 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it ? ' 18' = 324 ft. = 36 yards, Ana. 

149. If the floor of a square room contain 3C square 
yards, how many feet does it measure - oa each side ? 

Am. 18 feet 
When one tide of a square is given, how do you find its 

area, or superficial contents ? 

When the area, or superficial contents, of a sq> are is g' von 

how do you find one tide ? 

Google 
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150. If an oblong niece of ground be 80 rods long and 
30 rods wide, what is its area? 

Note. A Parallelogram, or Oblong, 
" " hits its opposite sides equal and por- 

attel, bat the adjacent sides unequnl. 
Thus ABC D is a parallelogruiu, 
and also E F C D, and it is easy 
to see, that the content* of both are 
equal. Ans. IfiOO rods, = 10 acres 

151. What is the length of an oblong, or parallel ogrtUn, 
whose area is 10 acres, and whose breadth is 20 rods ? 

Am. 80 rods, 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one side are given, how do you find 
the other side ? 

153. If a board be 18 inches wide at one end, and 10 
Inches wide at the other, what is the mean or average width 
of thi board?,'. 1 ' '" ■ - ,' -". " " P„ -.-- Am. 14 inches. 

When tlie greatest and least width are given, how do you 
find the mean width .' 

154. How many square feet in a board 16 feet long, l'S 
feet wide at one end, and 1*3 at the other ? 

Mean width, '*? + }* =1*55; and I'M X 16 = 34*8 
feet, Arts. 2 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other > ' Ant. 20 feet 

How do you find the contents of a straight edged board, 
when oue end is widet than the other ? 

If the length be in feet, and the breadth in feet, in what 
denomination will the product he? 

If the length be feet, and the breadth inches, what parts of 
afoot will be the product? 

156. There is an oblong field, 40 rods long and 20 rods 
wide ; if a stiaight line be drawn from one corner to the op- 
posite comer, it will be divided into two equal right-angled 
triangles ; what is the area of each ? 

Am. 400 square rods = 2 acres 2 roods 

.i: ■:-.-. .Gothic 
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157. What is the area of n triangle, of which the base m 
30 rods, and the perpendicular 10 rods? Ana. 150 rods. 

158. If the area be 150 rods, and the base 30 rods, what 
b the perpendicular? Am. 10 rods. 

159. If the perpendicular be 10 rods, and the area 160 
rods, what is the base ? Ans. 30 rods. 

When the legs (the base and perpendicular) of a right- 
angled triangle are given, how do yoa fibd its area ? 

When the area and one of the lege are given, how Jo yoa 
find the other leg? 

Note. Any triangle may be divided into two right-angled 
triangles, by drawing a perpendicular from one corner to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di- . 
Tided into two right-angled trian- 
gles, A d C, and d B C; there- 
fore the whole base, A B, multi- 
plied by one half the perpendicular 
d C, will give the area of the 
whole. If A B — GO feet, and 
C = 16 feet, what is the area ? Ana. 480 feet 

160. There is a triangle, each side of which is 10 feet 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain,i the perpendicular will divide the oppo- 
site side into two equal parts. See IT 109. 

Am. Perpendicular, 8'66 f feet; area, 43'3 + feet 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Am. 216 feet 

When one side of a cube is given, how do you .find its 
sSlid contents ? 

When the solid contents of a cube are given, how do you 
find one ride of it ? 

162. How many cubic inches in a brick which is 8 inches 
long, 4 inches wide, and 2 inches thick ? ^4t- t fli"2 bricks ? 
in 10 bricks ? Ans. to last, 640^:ubic inches. 

163. How many bricks in a cubic foot ? " ■■ * • in 40 cubic 
.feet? in 1000 cubic feet? Ans. to last, 27000. 

164. How many bricks will it take to build a wall 40 feet 
tn length, 12 feet high, and 2 feet thick ? Ans. 25920. 

165. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 inches, in thickness, how many bricks will 
lay one course ? ■ ■ 3 courses ? 10 courses ? If tha 
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wall be 46 courses, = 8 feet, high, how many bricks will 
build it ? 150 X « = 600, and 600 X 48 = 28800, An*. 
- 166. The river Po is 1000 fret broad, and 10 feet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 6000 
feet 'to the mile) into the sea ? Am. 26 days, 1 hour. 

16T. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, and the whole 
land upon the surface of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of . 
land by which the rivers are supplied ; how many times 
greater than the Po will the whole amount of the rivers be ? 
-•-.".--- ', i .■-!.;•■ ■ ~ --•■':,'■ : An*. 1375 times. 

168. Upon the same supposition, what quantity of water, 
altogether, will be discharged by all the rivers into the sea in 
ayearor 365 days I Ana. 19272 cubic miles.. 

169. If the proportion of the sea on the surface of the 
earth to that of land be as 10£ to 5, and the mean depth of 
the sea be a quarter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Am. 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13£ times greater than ol 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, extending to the top of the atmosphere) 
be 30 inches; what will be the weight of the air upon a 

square foot? a square mile? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as'in questions 16B and 168? 

■ - lAn*.X. 2109'375 lbs, weight on a square foot. i«i('7f,rD 

- 52734375000 /.. •..2#.J.!'.."'.-.'£&,... mile/gtVi* . £jL 

-.-J0249980468750000000 of the whof^atjn'^spbeaa. ,-' e 

171. If a circle be 14 feet in diameter, what is its circum- 
ference ? 

Note. It is found by calculation, that the circumference of a 
circle measures about 3f times as much as its diameter, or, 
more accurately, in decimals, 3'14159 times. Aw. 44 feet. 

172. If a wheel measure 4 feet across from side to side, 
how many feet around it ? An*. 124 feet. 

173. IT the diameter of a circular pond be 147 feet, what 
<■ iu circumference f Jin*. 462 feet 
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174. What is the diameter of a circle, whose circumfe- 
rence is 462 feet? Am. 117 feet, 

175. If the distance through the centre of the earth, from 
ride to side, be 7911 miles, how many miles around it? 

7911 X 3'14159 = 24853 square miles, nearly, An*. 

176. What is the area or contents of a circle, whose diam- 
eter is 7 feet, and its circumference 22 feet ? 

Note. The area of a circle may be found by multiplying 
J the diameter into £ the dramferenct. Aft*. 38£ square feet 

177. What is the area of a circle, whose circumference is 
176 rods? Am. 2464 rods. 

— 178. If a circle is drawn within a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle being I rod, the cirennv- - 
fere rice will be 3'14169. An*. '7854 of a square rod, nearly. 

Hence, if we ignore the diameter of any circle, and multi- 
ply the square by '7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 10* X '7854 = 7B<54. Am. 78*54 rods. 

180. 'How many square inches of leather will cover a 
ball 3£ indies in diameter ?'V, '■ " * - ■'' ■ 

Note. The area of a globe or bail 'is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the tchole rirewn/erenee into the 
whole diameter. ■ Ans. 38£ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 7911 miles? 

7911 X 24853 ^ 196,012,083, An*. 

182. How many solid inches iu a ball 7 inches in diame- 
ter? 

Note. The tolld content* of a globe are found by multiply- 
ing its area by J part of its diameter. 

Ans. 179} solid inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Am. 259,233,031,43s miles. 

184. What is the capacity, in cubic inches, of a hollow 
globe 20 inches in diameter, and how much wine will it 
contain, 1 gallon being 231 cubic inches? 

An*. 4188'S -f- cubic inches, and 18*13 + gallons. 

165. There is a round log, all the way of a bigness ; the 

areas of the circular ends of it are each 3 . square feet ; 
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808 iweuuiwim w— *■ n " ■ 

hOW IBKiy eolld feel done I to* In lenajt*. of Oik ]o( «<uln t lleatm knajhl 

iffcett lOfeetl Aeoli/oTlhwronnlteaBedt Cytaider. ^^ 

Hub da you tud the enlld content of t cylinder, whan tin srea e> m «sxt an* 
rlaifcwMeregrrenl 
.- - 189. What ie the nftl content of a round a«ck, iO fcet long end 5 Im-hra throogb 
- thai b, Uu enda being 7 mchae In diameter f 

FiDd Uu una of eat end, u before Itugbl, ud multfpry It by tht lewiA. 

Ait. « , W B + cable f-t 
If yon multiply lewatMtatny toeAet *» faHgiA, whaipartaof e/eoi will lb* 

. pTodeclber If mini ineha bifid in length, wnat part! 

t , 1ST. tlw^liiiiMwntoiy'S JoclwIn^kit^.uaBia&bM dwDj hqviniur . 

it ■ plain, ftora tk* antra, tht/thn aula! content of eUlndke, which en orfinifornj 
Mxneee UuoufheaL whllmr ran* lie Ihi form of Uu taJ», k found by multipiving 
titt rxrra of txtnd attain \iigfo or lenfih. 

illy Cllle.1 Pyramid!, *f the haeo be, I enunre, it ie cifled ■ "ma™ nm-ranid -• if. 
-tangle, a rrtOHfWar pyramid; If e circle, a, circular pun 
point at the lop of a pyramid k called (ha nrtaa, and a Tina, 



e ■. Pally called PyrarmtU, 1( [he-bane banequL.-, .. _ .. .,.._. 

.*■ ■' triangle, a irnatnlmr pyramid; If ■ circle, a circular pyramid, 

point at the top of a pyramid k called the vertex, and a fine, drawn lrom the vertex 
perpendicular to the inee, la called the perpemlfeiiJar AaigAi of the pyramid. 
The toiid content of any pyramid may be (bond by multiplying the area of tea 



. .— tote hj | of the perpendicular tiriglu. 

-188. What b the •olid content of a pyramid whoee hue b 4 feel arjnare, and the 

' perr«wdleular height 2 feet! *«xf = *3. Ant. 48 feet. 

V \M. ThertlnaMM, whoee height lei? leet.nod whaae Awe la 7 feet iri diameter; . 

~ whit ta tan content I Am. M6i foci. 

ISO. TWeiiaceeK, waoee head diameter la 26 Inchee, bong diameter 31 Inchee, 

and wheat length ie SS Inchee ; how man/ whit gallon, doee n contain 1 luw 

■'■ many bee: rallouit 

Site. l^«onoiamel«ofthecaakrn l Tl)efoundbyaddhigathira.,or 1 lfthe 
Ware, b* bat Ikile earring, 8 tenthi, of the duTsfencn be; ween the head and baof 
dknttan, to the bead diameter. The caak wHI duo be reduced to a cylinder. 

Now, it the aiuare of Iht mean diameter be roultiplled by '7B64, (ex in,) the pro- 

duet will be the area of one and, and that, multiplied by the length, In Inchee, win- 

-. (In the eolld content, tat cable locuet, (ex. 185.) which, dilate! by «H, (note to 

■■ -table, wine maee.) will yire the content In wine gallona, and, di.lded by 232, (note Id 

;. table, beer mete.) will gire the content m ale or heer fallone. 

In thk pnxeta we eta, that the equate of the mean Ji"""- wilt be multiplied by 
7354, and illridod, for wine gallona, by 231. Hence we may contract the operation 
by only multiply tag their quotient (' T£f-f an fJ034 ;) that In, by TJ034, (or by 34, 
psmtlng HT4 Ugnrea faun the product for dtclmala.) For the am: reaaon we may, 
lor iear cbIIbu, multiply by ( yitf = -OCfig, Marty,) -0029, tc. 
Hence thle conclee Btutftr tavgtnt or rieaeuriM oaa*e, — MuMivli lit! tguan 
i . tftiu mm deeaatler *y lAo Jenaia; ntnJMpJy lAra preateer oy 34ybr hi'm, or Ay 
SB fir bmr, mid, painting ajffiur dximaU, Iht product isi'Jf be Uu content in 

In the nnoTt txample, the hung dkmeter, 31 m. — SB In. the head diameter = S 
- -■ n. difftreoe^and 1 of 8 =41ncbee; 25 In. +4 m. = 29 la. mean diameter. 
Then, 2«*= 841, and 841 X 38 in. =30878. 

~„ ( STJ27B x 'M = lOagSM. iw IM'9384 wine gallune. 

IT ™' )Mr2T* X*S = 8*7TS8.- Am. &4'772fl heer gallona. 

> 111. How many w" *'■■— ■■' . .i.-- • :- ■>« ... -l- - 



■ feet from one end ; how many psnndi Katg-Aj el 



a end 2 Met from the prop, 
, 8 feet front the prop f 



prep, the end of the lerer 9 leet from the prop wut 



. eTUanlir pata oyer a ipoce of 8 

ereratrxieeaf ainchea Now. it lo n fur 

iptlgV andpoteer' will exactly Aajance ta.._ . .. 

tpactM tney pave or er. Hence, In thle example, 2 poilndt, 8 bet from the 
balance 8 potinrk 2 feet frorn the prop ; therefore, If we divide the dittan 
WWas from the prep oy the iitsancc of the waiBBi/row) Iht prop, IAi 
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Hill stow** Cipro* tit nlfa tf the wiuht to the mwai ; \ — i, thai la, the 
IHighl will be 4 timn na much u ih. ameer. OxUltt Jiu.' IBS pounda. 

P""™*' • *M. i^M = MO poonae. 

1M. If the weight to ba ruined be 8 tlmejaj mnch u lha power to be applied, and 

the diaunce of Ihe weight (ran iba prop be 4 feet, bow Gu from the prep mint the 

jwwor be applied! /?!■•■ * ' ■ f .... .... r..... 



from the haoda of tin other ; taw aaany pounds cloy « 



' -1 0T. There fa » wlndlaaa, the wheel of which !■ 90 India In JUmeler, ■JidATailn, 
940 pinnae al 
V - 10, n 



will, a 8 to. 
" JVoTe. fheepn'cel 
«ee«; therefor "' 



which to turned br a le- ' 



* Thw^i'^^^^Tihe'Iiidjrfihetate'wl'ldMcrllieiEe^hxiimr 



. 120)(3{ = 37J> 
i. Therein 



5linct>ee in diameter, while the weight to ™«ml 1 1ik.Ii; (here- 
._ haiuS by dividing the ciTcttfinferetiee of a cirdt, whane dia- 
Icngltl 0/ the Sever, By the distance lielvxen the thread! 0/ 1IU 



jBTer ID Teet long, whit teeight will be balanced by 130 pounda power) , 

" V '.-<■ ■ .- V.'-T- ■'** -'~' :■ -T--. -*"■ 368097* ponrtrfa. 
SOI. Thero lit machine, In which the power tnoTeiitver 10 feet, while die weight 
la reieed 1 inch ; what ia the power of jhit machine, thai la, wbat to the ratio or the 

SOS. A man put aO anplee hld-a Vina gnJlon'meneura, which waa aftorwardn Piled 
br pouring in 1-tyurt of watery repaired tbecoalonta of theappleo In cubic Enchee. 

~2o4 "A rooghTfcna waa' pm Into a reewjf whoee capscitT waa H win* <|u»ne, 
which win alter warda Ailed with 2i quarte of water; wbai waa lha cubk content of 



Overturn, Sept. IT, 1803. 
For mine recoiled, 1 promise tn paT to Oliyih BovirririiL, or order, eiily throe 
toiler* flftr-lour canla, on demand, with inlareat after thrna mum. 
Altai, TutOTHI TaailMOBT. *'iuu» TbdITT. 

Ko.IL 

Btf-rt, Bepl. IT, 1802, 
For ralue recelTod, I protDaw to pay toO.E., or beaut — -aVjjan- conn 



: C'<>"S'^ 



j^uc -<v_ 



foj; reioe recetsad, ws, jointly and km 



Ai*tn. M. 17, l: 
I. to pay to d U-, or 



I. No note to ■agsthbla anless tho words " or order," othei 
to pay him " or «*r," (No. 1.) i 



B, C, or whom he ptoasas. Then A, who buya (ho nolo, colls on William Trusty lot 
payment, and If he neglects, or le unable to pay, A may recover it of tho endorser. 

3. If a note bo written to pay him " or tourer," (No. IL) then any person who 
hoi Jo iho note may sue end recover the same of Polor Pencil. 

4. Tfca rale of interest, eetabllihed by law, being sij per tail, per annum. II be- 

wriu then fur the Jtaymeiilof such e sum, with, interest, sw it wtfTbe understood legal 

o. All now iro ellbci payable on demand, or >l the expiration of a tenain term i ' 
time aereed upon by the pert iee, euil Jli entioued in Iho nolo, ee throe mouths, Ay sy, & 
B". If a bond OF note mention no lime of pevrooitL, II Is always on deniajid, wheth 









7. AU notes, payable at a certain time, are on interest u aoon ae they become duo, 




llioueh in ouch notes there bo do mention made of Interest. 




when due, and. that the nonpayment of'lt at that time lo an Ihyary to him. The law, 






therefore, to do him justice, allows him Interest from tho time the money bocume* 








of mlereet, il on Interest shofa demand of pay maul, fur upon demand ouch notes 


■* 


Immediately become duo. 




9. If a Dot* bo given for a specific article, at rye, payable in one, two, or thro* 




xnnntha, or in any certain time, and the signer of euch notesuflen the time to elapes 








article afterwards, but may demand and recover the ralue of it la money. 


- BONDS. 



A Band, ail\ a Cnnif tfion, from one la amilker. 
Know all men by theae presents, thai 1, C. D.,of, *c., in the county of, Ac., am hi 
and firmly bound to E. F., of, Ac., In two hundred dollars, to he paid to the said E.I 
or lo hb curtain attorney, hit eiecgtore, administrators, orssalgns, to which paynlor 
wall and truly to be made, I bind myself, my hairs, eucutore and admlnfitraiot 

firmly by theae presents. Sealed with my anl Dated the elerenlh day of 

In the year of our I,ord one thousand eight hundred and two. 



The Condition of Lhii oKiBPiion i3 eudi. thai, If tho aboro-bound C, V., hit helm, 
Mecntore, or admlnlelralore, do and ehall well and truly pay, or cause to be paid, 

of two hundred dollars, with 'legelinu rest fiir the same, on or befors tba e lone nth day 

of next ensuing too dale hereof,— than thia obligation to ha void, or otherwise 

to remain bi full force and rictus. 

Signed, ic. 
A CtndOln of a Counter Bond, or Bond of Indemnity, inhere ens man Jeromes 

mvwrtjir asairtir. 

lite coadhssB of thfc obligation lo such, that «h«res the above-named A, R, altha 
special Instance and renuest, and for the only proper debt of the aboro-hound C. D., 
toailtar with the said- C. D, is, end by one bond or obligation bearing equal data with 
Ota obligation abose written, held and firmly hound unto E. P., or, la.. In the penal 
sum of dollars, conditioned for the payment ofthaaum of, Ac., with legal Inte- 
rest fat the suns, on the day of noil ensuing the date of the said in pan 

. .Google 



n rented bond, wfth the condition then 



■ndefwrnlen, may more fullj appwr ;— II, therefore, Hi* eeJd C> O., Me helm, u 

am edailnieuMun, do and ehs.IL well and irulj pay; or caiieo to be paid, unto in 
E. F.j We aiecutore. admlnieirtilor. or ajeignaTtne old (tun of, **.. ark* legal 

Interna of the earns-, on the said day of, Ac., next ensuing lb* due of Iho Hid 

In pan reched obilrlion, ■ccoidini; to the true Intent end meaiflnj, utd hi full die- 

chergeaiideatLeroclJohofthe said In part recited dbllgatloa, — then, «c. — otherwise, && 

ftfofe. Tim principal dilfereaee between a an* ■>■? ftnnd ie, that the litter Is an 

iMnaMaT mure solemnity, being gi.en under eeal. Alio, e naU me; be coouoflad 

bj e epeclel agreement, differ-"-- - 1 - .-...., ... 

agreement can In the leeit __ _. . . _ 

uertles, y f rnroewd b; the wordl In the condition of the bond, 



Hrceiied from Mr. Dmurrci 



etaetnl of Mt, OmVAln Coufmhoi Bye doUaia . 

Enjuirca AwJi 



Bltgrle.ee, Sept. 19, 1801. 

tofanofellso-.tfimu. 

Receipt for Monty nteiad en a Male. 

Slteriene, Sept. 19, 1-304 
KeeeVredof Mr. Siieeejeit Sura (by the hand of Titus TnoaiT) tiiteen dollan 
taranl;*fle* eeata, wld^i endorsed on hie no 



A Receipt far Money rectiwd en AccneU. 

Sltgrlem, Sept. 19j IBOl, 
XecalTed of Mr. Oiuxo Lxsdiis Bit; doUarton account. 

Receipt for Men. 

Xacejnd from P. C. one hundred dollen for account of J. U. ' 

BjTmjiiaw. 

Receipt Jit Inleral due on a iVons. 

Amhernt. July 8, 11 



Receipt for Money paid before it fieeomet due. 

Hillsborough, May 3, 1827. 

leased to the jsld f. Z., endloi'thonreTdej ofAnril neit/ieai ""' " ^ """' 
Homanri Jim 

/Vole. There la a died notion between recelpu (Inn In full of all -aceoumU, and 
etheri In full of all dtmandi. The former cut off accounts only ; the letter cut off 
not unty ecconnls, hell all obligations end right of action. 






960 MOK-XIEFntS. 

Mr. Jinjas Roiottom. Please to 



big bli accnonut Wtal Elue method 111111 be, the l»w data bm prescribe ; but, m . 

eaee* of dispute, It requires thai the boo*, or that nn whkh the cheigee were oria+ 1 

viaf/j/ made, be produced lit open court, when, be will be required to answer to Use. 

/i IUi your soot, and themnhsA in iriic* yen baa your acesiniM 1 

Art titcgjuttaad true t 

Him yu u received pay for them, or any parti \f to, tww much 1 

An anawer In (tie ■Onoulra, nnder oath, to Lha ebon queeliona, (lha but only 

Vat firman and mec ha idea, whose entrioi a.e lew, and generally made a! the cloea 
ofthedsy, the following method will ba found both convenient anil eney. It consists 
In having one single boos, emering IhejJamo of the person, with whom an atiamnl 
b "i be opened, al Wo lop of llu tyl hand page, Dr., and at the top of the right hand 



every hour oftbe day, i different method will ba necessary, called 
BOOK-KEEPING BY SINGLE ENTRY. 
Thla nulhod will require two books ; first, 

THE DAT-BOOK. 

The form of this hook la ueuelly long and narrow, Tl la ruled with two columne on 
the righl hand, fur dull an and carta, and wi-.li i marginal line on the led. 

enter, In the beginning of it, an Inventory of nil his p|ni'.; ;,iv! ililu, Tliia will 

of ilio brink, nood not ba repeated In an J other part of h. The boot a now reisdjr lot 

Tlie ilata la entered on the middle of the page, or In legthle characters In the lofl 

mn^in.iinifl rmly Ihr e*i:!i ,1;iv. m ,,] ,i:,:I„, .1 [.II il,c LiMimrtiiini l:y ami <•( IrT.le -illl 
rinfrmit Ili.IjvhIimIj, ,„, i: IE y ,liv, err-l'r:u. i 'ilt any -t.hlKI asrconeLii,- ,lf [„m,!iiioiii 



Cockle 



BXAHTLE OF A DAT-BOOK. 




11 nppoaa that Simeon Trunk, whoaa name appear* In aha li 
: wlabfle ID KUla tile account Hid open a new one ; but ho can 
lew, ami iw wanla man Mad*. LeHb* debt in lhegldaccoi.nt 
it, IIM-OO; balance 0/ debt. il^oU ; ika tfun« he nrcpoeet ■ 
enter thlf balance 011 the credit aide, and aey, Bj balance tnuufi 
Hint, tlS'GO. The Dr. end Gr. (Idee now exactly balance, and the 

•Mlled. I now open a now act -"''■ "" t -- L - 

trre him with lhi> balance. 



m in 111 j near book, peg* id, mid 



wo* Trtui, . 

To balance of former ac 
" 14 jdi. SheeUnf, at 



.L 



Wm. Webb, Jr. of PeckHj-fi fld,* 
C Is IS it* Coffee, M 15 cie. u> be paid bi 1 
dellTerea to morrow, at 10 cm . . 



J- 



«l Tnri/rjr, . . 

To I buret Flour, 

" 2 j ila Broadcloth, . . . 
" Cash lor balance of Ue K 
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The feraar+nr I" • rpeclrDao of lha Der-Bonk, rmnina: « fertmdan andof Ua« 
MMKafiMBf •MtpWl*! MMMk The m il book la MUM 

THE LEQEIL 

In thnl*i^ the dimmed account* of each pwion In the Dai- Book an CoDecled 
kktelhor; Ike »n. and Ora. an tenanted ud placid mi apveaiie pacta, or <■ oripo- 

top of itis bub, Cr. on the rlehi hand and ft-, oa Iba toft. Thai dlfleraace between 
tka Or. «d Or. eklee . called the W.>«. 

Tka Lefar la mini a/kh two column! on the rlghl band ikla, far dullan and rente ; 
aim wllhlwocolumneonlhe lift, ana for the dale of the account, end the other ler 
laeeninj the pus uf ihe Daj Book on which Iha account wai Gnu. inland. 

The tienalerrTuI of an account [mm the Day- Boob to Iba Leger, ei now deacrlbou 
■ colled pelting, and a mark In the margin of the Dor-Book (X or |[) ajaiual lb, 
account ao Lrafunerred, la callod Lha Peer Mark. 

ft ta usual co mark Lha Bra IXii-Buokand iho lint I-cjer with isa lauoi A, ami tuo 
ceedlnf bunbi with B, C, fcc. " 

iVow. ThaLaaarihouldhan an India, in wlllch lha nam™ of per*",! In acciaim 
thould bo ornutfed under lhair hokUua, with lha nudibaf of Iba page of Lha Legei on 
■bleb lb* account la ported. 

EXAMPLE OF A LEdER, 



Tagel. Dr. 


Simeon Trnik. 


Cr. 






.•ItaMpidjIO-mi^CMar, 


*..., 


...War 


Pajre 2. Dr. IKm. 


nW,j>, Peckersfield. 


Cr. 






. l| a[40lUlylb.|i|BfButUr 




,U« 


Pace 3. Dr. 


iVises Thri/ta. 


Cr. 




Iii35. 1 1 
Juljil(l.l3|To8iiiidrlea, . . . 


. tUsilljnIMl.WtVHaT, 






Ttge *. Dr. 


Hany Pried. 


Cr. 




Itdr ibJslTo Cieh, 


. «|bo|oo||ju|, b.MBrBaiHic 


,»fACCO, 


.Mi 



I. What am Ineea marks, X, ||, tee. In the marrtn of lha Dor-Book, and wbat la 
their no 1 9. To what do tha flj-uree 9, «, ta. In those narrow columni In thi Leper, 
refer! S. !■ It Intended ihatnaineaki the Lejer ehould be crowded ti-rmhir Intoon* 
page aa le here preeenled, or la one pace In lha Lernr to be aaaigned to each name 1 

* Wha Pma in annll ullcWj In fin* t>vrt, liiM«fl rf HWcllrW tnrj ml"*, MlnlheDar- 



Coo* 



SCHOOL BOOKS 

IW HIGH REFUTE, 

P*MU**I by JOHN PRENTISS, Kama, N. H., eavf may 6f Aorf ml m—t oftU 
BotkUurm hi New England.— Alio, amotaaUond mail, of N. * VIM 
B fc L. Cocun, Rounor., Pun * Co., ul Datib Fit.t, IVm Y.r*,- 
Duilth, Tmiiu Jr. Co., and Gmhm & Elicit, WMUfa ; Cn*Kim * 
Son, BoJliUKirr; Ouvu SruLB, Albany j Wav S. PAUtn, 7V«jr; Uiuui 
Tn*ci, Ctfco; 1114 Gout * Wsnm, CYwcuHeaa. 



Adams' New Arithmetic, 

to which the principle* of operating by nutnben are analytically explained And *yti- 
•helically upollidi thru combining the adrantegea to be darlreil both from the luduc- 
Un and ijnihetlt iiiwls of tanrucLinf . 
Xa-Ptrhop no wor* o/ the Hud ewer met n Wisd a rterplion, and to raaM 



■m.Jea. 16,1319. 
Tba foltowlng notice bu been p-.lKetj fumiahed by Pcofeaenr Olnnted, of Yala Cot 

Mr. A.E Maltbt ; I>ear Sir, — Belux requwtedio eipresamr opinion of " AdarrV 
Nevr Arithmetic," I hare the pleasure [ouy thai I conekler it among tits bait of our 
elementary Inuljaaa ; and cad cheerfully recommend It Lo the teacher* of our prepa- 
ratory and Tillage achoolfl. 

Reepeclfullj, yours, DEN1S0.V OLMSTED. 

Mr SLowell, of the New Heren Lancastrian School, aaya :— "The explanation* in 
pcaea of a rerlew, and urn la fix III tba memory the principles," 

A writer IE tha Farmer'! Muaaumaara: "We bail tha appearance of thla work 

1/ explained and synthetically applied." — "We hops lbs attention it all rtill hi 
- ftf"*- 1 hy| hnnl;.rtrtrtn/>li aaaaad i f«**< r*\t pe Mwhlrtj sb. Bustta' r A 'r ntm Sf 1" l^trh'-g 
generation." 

From Ua Aulher of Ate Literary and SciciliSc Clati Ben*. 

" Dublin, N. H., Dae 8. 1BW. 
"DearSr,-! bare examined, with great satisfaction, Dr. Adtme' New AriLhrneiic. 
HW anAlyllcal explanation* ara brief and cleat. Hie arrangement of iha subjects la 

which the work abounds must confer upon It a hlfh lalue. 1 ' 

Aihtrnt- Mat JrftAwwtfc.— Of tha high value of thla elementary treatise, we hare, 
ifiry year, additional erldence, which soee to connnn tha teathnony of tba Maura. 
Dwigbt, of Naw Harea, who. In 1SSS. won after K wu published, Introduced h Into 
their Gymnasium, bolleilm It " euperfar fa any elaer with which they wen ac- 
quainted." Candidate! for ailmlnfon at Dartmouth Collee* are required to hare a 
taaamiik kaowledfB of that work. It baa baen pabllahad In tha Canada*, after being 
adapted lo the HalVex currency ; and ws hue now before u> in account rat Iha naw 
Witultone founded In OrerH, hy Ihe Bar. Jonas King, Ilia "Gymnasium," and Iha 
" DrmentArj School," wiLb n list of Hie booai ueal In Iho " Second Sceeloo" of 
tha Freabman Claaa, " Adami' (New) ArfOirnetic" b euidied, and In the "FltatSor 
aton" of the Sophoeaora Claaa, we And, "Aoama 1 [Now] Aritrunetic Anlahod."— < 
JV. H. 8*ui*tl. 

"That aicallent work, Abimi 1 New Ahnsairno, haa been publWied In Iha Ca- 
nada*, and laialy iouoducad miutlia Mieaionary School* In Omece. The work da- 



le latter, Indeed, appear! to be bo 
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n Mian, mora generally need In the United Statu 
than ■« other, and the taantiara In Ilia Tfcailtr-fta* ft a decided preference."— 
SeOew JUJIi >oi*™al, 1815. 

tO-^a auUijrh'eaeirfeaad in a pamphlet tho pHUUMiH of RoaweB. C gmhk, 
■nohuobWowl recomniaridaildna infiror of « Gmltfa'a Arithmetic" from annilemai 
' '1; ignorant of Una thnnror wagcti Un >» W aoV 

irmoni, appoints! by the IirUiiiiii, at once 
to be weed b ell theechooia In the* Snae, 

Hale's (Prentum) History of 1J. state*. 

bmrei, a prtmrM^i5SK^^J^in»«LS ha. WwVrDmfljSSad in eera- 
ml Innrarr BDnUuttaMjH the United Bieloe,— an republi.han- to England, hi an 
eiegam, ocia.o, aiul]£ne^ Be>>iewen tare apoaen warmly taltapraiee. It tana* 

uitmlut^YBrT.miiS^mciuiKiainiooiaMoU. I- ™* ■'- ■ ' "-"" 

Monthly' llepoohoi 



00 copiea, |u)d iMuli ikes km bean conaunlly Insieailng. Ttaelc 
tepoejtorj says of It: 

h simple and perspkdoua : there w n* •* 
------ -iinfs; the loTeofliberly iettaj» 

nlllWil oenlimeiiL toward. I 



ad hj a regard lo law end aocial order ; 



i JUVENILE LESSONS, or the Chile's Fimt Biadcis Book, 

oy J. K. Saon-H .— This laile work, wnieh casta bat 9d. at retail, is peculiarly ealte- 
laud u tnlaraat ud instruct Tory nil enUdren, beginning loRid without apr II inj. 
The lessons consist moelly of ihon and easy wordi and sentences. Many of Ilia 
lesabna are fcom the pan or the rilled Mr*. Child, and lateen from [hat popular work 
■he Juvenile Mlecellsny. 

EASY LESSONS, in" Beading, (2d Book,) for theuse of Toung 

" Classee in Common Srtmots,!? Her. JoeHUA LxAvlTT, Editor of (he New Yolk Evan- 
gelist- Tale popular work la now Terr en*[ni*otj land In New England and New 

mended by Ker. Dr. WiUnrd, author of a aerlea of popular echoot lioolta, by Prat 
Goodrich of New Ha™, Pcof. Eatabrook of Amber* Callage, Rot. John Wosda 

SEQUEL TO EASY AND POPULAR LESSORS ; (3d 

Book,) afMecIJon of Reading Laeerma for Common Schools, designed to be tared after 
Easy Laaaana In Beading, American Popular Lewria, Boston 'Reading Leaeona, and 

the morale they IncolMUteendkieiied.''— Manor. By Re». L. W, Lionaiw m- 
Ihor of the Literary and Scientific Claaa Book, and North American epellmf Ikuk. 
TIjc tt i ti tL * la are pure, highly lutereatine, and such generally ae are not to be found 
In other reading booke. The work la just the thing for advanced classes m COM 
mon schools, and o such ll approvsd by soreral-emiranl Minlattra of the Gkarnel oil 
laatrucua. —Price only 26 eta. recall, 216 page*. 

Tbe LITERARY and SCIENTIFIC CLASS BOOK— by 
Ker. Levi W. LnoHaan — embracing the'IaadlDg facta and principlee of Science, ir 
lustrated by handaoma erurrarlriB*, with words explained el the beadaorthe chapters, 
aihI rraaaQoni annexed fur examination ; deals; ned aa eiercieea for lha reading and 
atudy of the bighu CLA&aia la common acboola — In fact, loraistthe standard of 
common acbod education. Pew booka from the American preaa have racalrai 
higher or moro deoerred rocoramendatlona, from the firat lilorary charactera. We 
need only mention the following— Tha United States Literary Gaiette, the A merican 
Journal of Education, Prof Hale, now of Dartmouth College, Dr. Adama, author of 
lbs New Arithmetic, ike, the late Prof Carter, author of Lattere from Europe, fte. 
H. (3, SoafmriLanliir.rmril-,! New Vi.rk tiaaotteer, and aereral eminent Min&era 
the Goapal.— Full bound, S24 pisat— retail price B2j cia. 
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